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INOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o XMMHUHU Ha YPOBHE OCHOBHOT'O 00IIIer0 0Opa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, mnpenactaBieHHbix B ®I'OC OOO, a Takke Ha OCHOBe paboueit
MIPOrpaMMbl BOCIIUTAHUS U ¢ yUETOM KOHLIETILMH MPEroiaBaHus yueOHOro npeamera « XuMush B
oOpa3oBaTenbHbIX opranm3anusax Poccuiickoit deneparuu.

[IporpaMMa mo xuMHUM [a€T MpeACTaBIEHHWE O LENsIX, OOIIeld cTpaTeruu oO0ydeHws,
BOCIIUTaHUS W Pa3BUTHA OOYYArOIIMXCS CpPEACTBAMHU Y4eOHOro IpenMeTa, YCTaHaBIMBAET
00s3aTeNbHOE MPEIMETHOE COJEpKaHUe, MpelyCcMaTpUBaeT paclpeesieHne ero mo kKjiaccam u
CTPYKTYpHUPOBAaHME I10 pa3fiesiaM U TeMaM MpOrpamMmbl 110 XUMHH, OIIPEEISIET KOJINYECTBEHHbBIE
U KayeCTBEHHBIE XAapaKTEPUCTUKH COAEPKAHUS, PEKOMEHAYEMYIO IOCIEA0BAaTEIbHOCTh
U3yUYCHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOTrO
mpolecca, BO3pacTHBIX 0COOEHHOCTE 00y4daromuXxcsi, onpeaAessieT BO3MOXKHOCTH MpeaMeTa AJis
peanu3anyy TpeOOBaHUM K pe3ysIbTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTeIbHOM MpOorpaMmbl Ha
YPOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHMs, a TaK)Ke TPEOOBAHHI K pe3yiabTaTaM 00ydeHUST XUMUHU
Ha YpOBHE ILeleld W3y4YeHUs TMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABaTEIbHOU
JESTEIbHOCTH 00YYaroIIerocst 1o OCBOEHUIO yUeOHOT0 COJIepPKaHuUs.

3HaHUE XUMHUH CIYKHUT OCHOBOU [T (pOpMUPOBAaHUSI MUPOBO33PEHHS 00YUAIOLIETOCs, €ro
MPEJICTaBICHUI O MaTepUAIILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPalOT (hopMHUpyeMble XUMUEH
NPECTAaBICHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIUHU BEIIECTB B MPUPOJIE, O MyTIX
pelieHnss TriI00anbHBIX MPoOJeM yCTOWYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPTeTUYECKOM, MUILIEBON U 3KOJIOTUYECKOi 0€30IacHOCTH, MPOOIIEeM 3ApaBOOXPAHEHUSI.

N3ydenue xumun:

CHOCOOCTBYET peanu3allii BO3MOXHOCTEH i caMoOpa3BUTHS U (OPMHPOBAHUS
KYJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUS! U TBOPUECKUX CIIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM ~ y4eOHON  NeATeIbHOCTH, OSKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEIHEBHOM KM3HHM, TaKk M B
npodeccuoHaNbHOM e TENbHOCTH;

3HAaKOMHUT CO CIEHU(PHUKOW HAYYHOTO MBIIUICHHS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPOABI U YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOW T'PaMOTHOCTH 00YYaIOLINXCS;

croco6cTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPUPOJE, K YeIOBEKY, BHOCHUT CBOH BKJIaJ, B SKOJIOTHYECKOE 0Opa3zoBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHU 00ECHEeUMBAIOTCS CHEeUU(UKON comep KaHus
y4eOHOro mpeaMeTa, KOTOPBIH SIBISETCA MENaroruuyeckd aJanTHPOBAHHBIM OTpa)KeHHEM
0a30BOi HAYKM XMMUU Ha OTIPE/IeIIEHHOM JTare e€ pa3BUTHA.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOCHUE
00y4aromyUMHUCs CUCTEMbI NEPBOHAYAIBHBIX TMOHATHH XMMUHU, OCHOB HEOPTraHWUYECKONH XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MOHITHI OPraHUYECKON XUMHUH.

CtpykTypa conepkaHHs MpOrpamMMbl 10 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOTO
noaxoaa K €€ uaydeHuro. ConepaHue CKIaAbIBACTCS W3 CHUCTEMBl MOHATHH O XUMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpraHM30BaHbl IO MNPHUHILMILY IOCIENI0BATEIBHOIO Pa3BUTHS 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS] KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;



— Y4EHHsI O CTPOCHHUH aTOMa U XUMHUYECKOM CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTHUECKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PACCMATPUBAIOTCSA HA OCHOBE DMIIMPUYECKHU IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JIPYroMmy,
BBIMOJIHAS (YHKIMU OOBSICHEHHs M HPOTHO3HPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
MIPaKTUYECKOr0 PUMEHEHHUS U TTOJTYYEHUS U3y4YaeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl MO XHMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOI'O OTHOIIEHUs K HAyYHOMY 3HaHUIO U METOJIaM I03HaHUsA B Hayke. M3ydenue xumuu
MPOUCXOAUT C TMpHUBJICYCHHEM 3HAHUHW W3 paHee M3YYEHHBIX Yy4eOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 57 knaccs» u «dusnka. 7 kaacey.

[Tpu u3yyeHr XUMUHU NPOUCXOAUT (HOPMUPOBAHKUE 3HAHUNM OCHOB XMMHUECKON HaYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MIPAKTUYECKON JIEATEILHOCTH YeJIOBeKa U KaK OJTHOTO
13 KOMIIOHEHTOB MHUPOBOW KYyJIbTYpbl. 3a/ladya y4eOHOro MmpeaMera COCTOUT B (OPMHUPOBAHUU
CHUCTEMBl XUMHUYECKUX 3HAHUN — BaXXHEUIIMX (DAKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JOCTYNHBIX O00O0OIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, s3blka HayKd, B
NprOOIICHNHN K HAYYHBIM METOJaM MO3HaHMA [TPHU N3YUYEHUH BEIECTB U XUMUYECKUX PEaKIii, B
GbopMUPOBAHUKM M PAa3BUTHUH I[O3HABATEJbHBIX YMEHUH M UX NPUMEHEHHH B ydeOHO-
MIO3HABATEJILHOM U yueOHO-UCCIIEI0BATENIBCKOM 1eATeIbHOCTH, OCBOCHUH MpaBMl O€3011acHOrO
oOpallleHus ¢ BeleCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy M3y4yeHMH XMMHU Ha ypOBHE OCHOBHOTO 00IEro oOpa3oBaHUS Ba)KHOE 3HAUYECHHUE
MpUOOpEIH TaKKe LEeH, Kak:

— (hopMupoBaHHE MHTEIJICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaM000pa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO pEIIEHUHM, CIOCOOHOM amanTHpoOBaThCs K
OBICTPO MEHSIOIUMCSI YCIIOBHSIM KHU3HH;

— HaNpaBJIEHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4ecKoe MpuoOIIeHrne O0O0ydaromuxcs K
CaMOCTOSITCJIBHOM ~ IIO3HABATCJIIBHOW  JEATEIbHOCTH, HAay4YHbIM  METOJaM  ITO3HAaHWI,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUM;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIUMHUCS OIIbITa
pa3HOOOpa3HON /eATeIbHOCTH, MO3HAHUS M CaMOINO3HAHHUSA, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH), IMEIOIINX YHUBEPCAIBHOE 3HAUEHUE IS Pa3IMUHBIX BUIOB JESATEIBHOCTH;

— ¢opmupoBanue o0mel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHUHA OOBSCHATH M OLICHHWBAThH SIBJICHUS OKPY’)KAIOLIET0 MHpA, UCHOJB3Yys 3HAHUS U
OMbIT, TOJYYEHHbIE MNpPU HM3YUYEHUU XHUMHUH, NPUMEHATh HUX IMpH pEIIeHHH mpobiieM B
MOBCEHEBHOM KU3HU U TPYIO0BOU JAEATEINBHOCTH,

— (opmMupoBaHue y 00yyaronxcs T'yMaHUCTHUECKUX OTHOLICHHUH, TOHUMaHUs [IEHHOCTH
XUMUYECKUX 3HAHUM A BBIPAOOTKH HKOJOTHUECKH LIEIecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHHUS CBOETO 3/I0POBbA M OKPYKAIOUIEH MPHUPOTHON
cpensl;

— pa3BHUTHE MOTUBAIIMHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIUTAHHUIO
Ha OCHOBE YCBOCHMS OOILIEYETOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduiIs U HaNPaBICHHOCTH JlalbHEeHIero o0yueHusl.

CBSI3b C PABOYEN TPOI'PAMMONM BOCITUTAHUSI IIKOJIbI

Peanuzanus BocnuTtaTenbHoro mnoreHnuana ypokoB XMMUNU (ypouHoii AesTenbHOCTH,
ayJUTOPHBIX 3aHATHH B paMKax MaKCHUMaJbHO JIOMyCTUMOM  y4yeOHOW  Harpysku)
IIPETyCMaTpPUBAET:

- MaKCHUMaJbHOE HCIIOJIb30BAHUE BOCIIUTATEIIBHBIX BO3MOKHOCTEH COJEP:KAHUSA YPOKOB
JUist GOPMUPOBAHUSA Y OOYYaromMXCS POCCUHUCKUX TPAJULMOHHBIX JYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX ~ LIEHHOCTEH, pPOCCHHMCKOIO HUCTOPUYECKOrO0 CO3HAaHUSA Ha  OCHOBE
HCTOPUYECKOI0 TMPOCBEIIEHUs; MOAOOP COOTBETCTBYIOLIEIO COJAEPKAHMS YPOKOB, 3aJaHMA,
BCIIOMOTATENbHBIX MAaTePUAIIOB, TPOOJIEMHBIX CUTYALMH 111 00CYXKICHUIA;



- BKJIFOUEHUE B COJIEPIKAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIMTAHUS, UX
y4eT B ONpeiesIeHUU BOCTIUTATENbHBIX 3a/1a4 YPOKOB, 3aHATUH;

- BBIOOP METOJIOB, METOMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCIHUTATEILHOE BO3/CHCTBUE
Ha JINYHOCTh B COOTBETCTBUU C BOCIUTATENBbHBIM HI€aJIOM, LENbI0 M 33/JayaMd BOCIHUTaHUS,
LIEJIEBBIMU OPHUEHTHPAMU PE3yJIbTATOB BOCIHUTAHUSA; PEATU3ALMI0 IPUOPUTETA BOCIIHUTAHUS B
y4eOHOM JeATENHHOCTH,

- IpUBJICYEHUE BHUMAHUS 00YYaOLINXCS K IICHHOCTHOMY aCIEKTy N3y4aeMbIX Ha YPOKax
MPEIMETOB, SIBIEHUN U COOBITUH, HHUIMUPOBAHHE OOCYKIEHHUH, BBICKA3bIBAHUN CBOETO
MHEHHS, BBIPAOOTKM CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4YaeMbIM COOBITHSIM, SBIICHUSM,
JTULam;

- TpPUMEHEHUE MHTEPAKTUBHBIX (opM yueOHOH pabOTBl — HHTEIJICKTYaIbHBIX,
CTUMYJIUPYIOUINX [O3HABATEIbHYI0O MOTHBAIIMIO, WIPOBBIX METOJIMK, TUCKYCCHM, TaroIIuX
BO3MOXKHOCTh IPHOOPECTH OIBIT BEAEHUS KOHCTPYKTMBHOTO [Hajiora; TpyMHIOBOW paboTHI,
KOTOpasi y4MT CTPOMTH OTHOIIEHHS M JEWCTBOBAaTh B KOMAaHJE, CIOCOOCTBYET pPa3BUTHUIO
KPUTHYECKOIO MBIIIICHHUS;

- moOyXxaeHHe 00ydJaronuxcsi CoO0IaTh HOPMBI TIOBEJCHUS, MpaBuUiia OOIICHHS CO
CBEpPCTHUKAMHM M TEJarorndeckKMMU pabOTHUKAMH, COOTBETCTBYIOIIME YKJIAQy IIKOJIBI,
YCTaHOBJICHUE U TMIOJJIEPKKY TOOpOKENaTeTbHON aTMOC(EPHI;

- OpraHM3alMI0 HACTaBHUYECTBA MOTHBHPOBAHHBIX M 3PYAMPOBAHHBIX OOYYAIOLIMXCS
HaJ HEYCIEBAOIMMU OJHOKJIACCHUKaMH, B TOM YHCJIE€ C OCOOBIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTSAMH, JAIOIIET0 OOYYaIOUMMCS COLMAIBHO 3HAYUMBIH OMNBIT COTPYAHUYECTBA H
B3aMMHOM ITOMOIIIH;

- MHULOUUPOBAHHWE W TMOJJIEP)KKY HCCIEA0BATEIbCKOW MEATETbHOCTH O0yYaromuxcs,
IUTAHUPOBAHWE W BBINOJIHEHHE WHAMBUAYAIbHBIX W TPYMNIOBBIX MPOEKTOB BOCHHUTATEIbHON
HaIpaBJIEHHOCTH.

Pe3ynbrarhl enuHcTBa y4eOHOM M BOCIUTATENLHOM €ATEIbHOCTH OTPAKEHbI B paszfelie
paboueil nmporpammbl «JIMYHOCTHBIE pe3yNbTaThl U3ydyeHus: yueOHoro npeamera « XMUMUS» Ha
YPOBHE OCHOBHOT'O 00IIIETO 0Opa30BaHUM.

MECTO YYEBHOI'O TIPEJMETA «XUMMUSI» B YYUEBHOM IIJIAHE

B cootBercTBUM ¢ DenepalbHBIM TOCYAapCTBEHHBIM O00pa30BaTENbHBIM CTaHAAPTOM
OCHOBHOTO OOMIET0 00pa3oBaHUs yUEOHBIN MpEaMET «XHUMHs» SBISAETCS 00S3aTeIbHBIM IS
W3YYCHUS YIeOHBIM MTPEIMETOM.

Cpoxk ocBoeHus paboueit mporpamMmsl: 8-9 kimaccel, 2 roaa

KonmuectBo yacoB B yueOHOM IUTaHe Ha u3yuyeHHe npeamera (8 kimace — 34 yueOHbBIE
Henend, 9 kinacc — 33 yueOHbIC HEJIeIH)

Kiacc KonuuectBo yacos B Henento | KomudecTBo 4acoB B TOf
8 Kiacc 2 68
9 xitacc 2 68
Bcero 136




COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHauya/bHbIE XUMHYECKHE TTOHSTHUSI

[Ipeamer xumuu. Poib XMMHUM B KM3HU 4YelOBEKa. XMMHUA B CUCTEeME HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BeEIIECTB. ArperaTHoe cocTosHue BemiecTB. IlonsTne o
METOJIaX MO3HaHUs B XUMHHU. YnCcThIe BemiecTBa U cMecu. CrocoObl pa3ieieHUs] CMECeH.

ATOMBI W MOJEKyJbl. XUMHUYECKHE 53JIeMEHTHl. CHUMBOJBI XHMHUYECKHX JJIEMEHTOB.
[IpocTblie U COXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP AaTOMOB XHMHUYECKHX 3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHASA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIsSIpHAst
Macca. MaccoBasi 10J1s1 XMMHYECKOTO 2JIEMEHTAa B COETUHEHHH.

KonuuectBo BemiectBa. Monb. MousipHas macca. B3auMocCBsi3b KOJIMYECTBA, MAacChl U
YuCya CTPYKTYPHBIX €AUHUI] BerecTBa. Pacy€Trl mo opmynaM XUMUIECKUX COCTUHEHUM.

duznueckre M XUMUYECKHE SIBICHHUS. XUMHUYECKas peakiuss U e€ MpU3HaKUh. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKUEe ypaBHeHUA. Kimaccupukanuss XUMHUYECKUX PEAKITUN
(coennHEHUS, PA3IOKECHHUSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW IMOCYJ0H, MpaBmiiaMud paboThl B Jaboparopuu U mpuéMaMu
oOparieHusi ¢ 1abopaTOpHBIM O0OpPYJOBaHUEM, M3YYCHHE M OINMUCAHUE (PU3NUECKUX CBONCTB
00pa3110B HEOPTaHUYECKUX BEIIECTB, HAOMIOIeHNEe (PU3NUECKUX (TIJIABICHUE BOCKA, TAsTHUE JIbIa,
pacTupaHue caxapa B CTYIKE, KUTIEHWE W KOHJICHCAIIUS BOJBI) M XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKATMBAHUE MEIHOU MPOBOJIOKH, B3aMMOJCHCTBHE MeJla ¢ KUCIOTOM) SBICHUM, HAOI0IeHUe
W ONKCAaHWE TIPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakiuid (pas3loKeHHe caxapa,
B3aMIMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUIOM Oapus, paznoxkeHue ruapokcuna menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBHE >kene3a c pacTBopoM coiu Mmenu (II), m3ydenwme crmocoOoB
pa3fenieHuss CMeceil: C TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, TUCTHIUISIIHS,
xpomaTtorpadusi, TpoOBEIEHHWE OYUCTKH TMOBAPEHHOM COJM, HaONIOJIEHHEe U OINMCaHuE
pe3yJabTaTOB MPOBEJACHUSI OMbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAaCChl, CO3/aHHE
MoOJIeJIel MOJIEKYJT (IIIapOCTEePKHEBBIX).

Baskueiinmue npeacTraBuTe/IM HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kucimopon — 3lI€MEHT M IPOCTOE BEIIECTBO.
HaxoxaeHue kuciopoaa B mpupojae, GU3ndecKue U XUMHUECKUE CBOMCTBA (peaKIMu TOPCHHS).
Oxcuppl. Ilpumenenue xucnopoaa. CrocoObpl TONydeHHUs KUCIOpoja B Jaboparopuu U
MPOMBINICHHOCTH. KpyroBopoT kucimopoaa B mpupoje. O30H — amioTpornHas MOAH(PHUKAIUSL
KHCIJIOPOJA.

TemmoBoit >(hdekT XuMUYecKOoW peakiuH, TEPMOXMMHUYECKHE YypaBHEHHUS, DJK30- U
SHAOTEpPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIJIEHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bogopon — osnemeHT u mpocroe BemecTBO. HaxokaeHue BojopoAa B IMpUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoTydeHus. KucioTer u comnu.

Monsipablit 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM YpaBHEHUSIM.

dusnyeckre cBOMCTBA BOoAbl. Boma kak pactBoputenb. PactBopbl. HacelmeHnHble u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BeliecTB B Boje. MaccoBasi 1ol BelllecTBa B
pacTBope. XuUMHUeCcKue CBOMCTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boasl B mpupone. 3arpsi3HeHHe NPpUPOAHBIX BojA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus wneopranmyeckux coenunennid. Oxcunpl. Knaccudukanus OKCHIOB:
cojeoOpa3zyroiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoseoOpa3yromue. HomeHnknarypa
okcu10B. Ou3nUecKkre U XMMHUYEcKHe CBOMCTBa OKCHIOB. [lomydyeHne okcuaoB.



OcHoBanusa. Krnaccuduxamuss OCHOBaHMIN: IIETOYM U HEPACTBOPUMBIE OCHOBaHHUSI.
Homenknarypa ocHoBanmil. PuU3NUEeCKHE M XHUMHUYECKHE CBOWCTBAa OCHOBaHWU. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucior. @u3ndyeckue U XUMHUECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyyenue kucuor.

Comu. Homenknartypa coseil. @uzndeckue U XMMUYECKHE CBOWCTBa coseil. [lomydenne
CoJen.

['enernueckas cBsI3b MEXKy KJIaCCaMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPECIICHUE COJEPKaHMsI KUCIOpoAa B BO3MyXe, MOJTyYeHHe, COOMpaHue,
pacrlo3HaBaHWE W HM3yYEHUE CBOMCTB KUCIOpOJa, HAOMIOJEHHE B3aWMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS M TPEKpAICHUsI TOpeHUs (MoKapa), 03HAKOMIICHHE C
oOpa3llaMu OKCHJOB M OINUCAaHHE HMX CBOWCTB, TMONydYeHUE, COOMpaHUE, pPACIO3HABaHUE U
M3y4eHHEe CBOKMCTB Bojopojaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meam (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUANIOB), HAOIIOeHHE 00PAa3IOB BEIIECTB KOJIMYECTBOM
1 momb, mMccaeaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHONM MACCOBOM [OJEM pPacTBOPEHHOIO BELIECTBA,
B3aUMOJICKICTBHE BOJBI C METaUIaMU (HaTpUeM U KajbllieM) (BO3MOXXHO HCITOJIb30BAaHUE
BUJICOMATEPHAIIOB), MCCIIEJJOBaHHE OOPa3I[OB HEOPTaHMUYECKUX BEIECTB PA3TUYHBIX KJIACCOB,
HaOJIIOZICHUE W3MEHEHUSI OKPACKH WHIWKATOPOB B PACTBOpaxX KHUCIOT U IIEIIOYEH, M3ydeHHe
B3aumojeiictBuss okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KUCIOT C METaJlJIaMu,
peakuuii HEeUTpaM3alHuH, T[OJyYEeHUE HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTaJlla IPYyTUM U3 pacTBOpPA COJIM, PELIEHHUE SKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BakHeiue
KJIACChI HEOPTaHUYECKUX COEIUHECHUIN.

IHepuonuyecknii 3axoH u Ilepuoauyeckass cucrema xumuyeckux iemenros /I, U.
MenaeneeBa. CtpoeHue aToM0B. XUMHUYeCKasA CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEILHbIE
peakuumn

[lepBbie TOMBITKH KJIAacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsitme o Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3yloT aM(OTepHbIe OKCHUIBI U TUIPOKCH/IBL.

[lepuonnueckuii 3akoH. llepuomgmueckas cucrema Xumuueckux odneMeHroB J[. .
MenneneeBa. Kopotkonepuonnas u anmuHHomnepuogHas ¢opmel [lepuoaudeckoil cucTemsl
xumuueckux dneMmeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NUECKUN CMBICH
MOPSIKOBOTO HOMEpA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctraB aroMHbIX sfaep. W3otombl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB INepBbIX 20 XuMudeckux 3neMeHToB [lepuoauueckoil cucTeMbl
. W. MenngeneeBa. XapaKTepUCTUKA XHMHYECKOTO JJIEMEHTA II0 €ro IMOJOXEHUIO B
[Tepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPyINaM U MepUoIaM.

3nauenue [lepuoguueckoro 3akona u Ileproguyeckoil CUCTEMbI XUMHUECKUX 3JIEMEHTOB
JUISl pa3BUTHA Hayku U npakTuku. J[. . MenneneeB — y4€HbIN U IpakJaHUH.

Xumuueckas CBSI3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMHYECKHUX JIEMEHTOB. MlOHHas CBS3b.

Crenenb  okucieHus.  OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbr
OKHCJICHUSI U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

n3ydeHue oO0pas3IoB BEMICCTB METAIJIOB M HEMETAUIOB, B3aMMOJICHCTBHE THAPOKCHIIA
LMHKA C pacTBOPAMH KHUCJIOT U IIEJIOYEH, IPOBEACHUE OIBITOB, WILIIOCTPUPYIOLIUX MPUMEPHI
OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKINi (TOpEHNE, PEaKIINK PA3TIOKCHUS, COSTUHEHNS).



Mesicnpedmemmuuie ceasu

Peanuzanus MexXnpeIMETHBIX CBSA3€H NMPHU M3yYEHHH XMMHH B 8 KJIACCE OCYIIECTBIIAETCS
yepe3 HCIHOJIb30BAHME KaK OOIIMX ECTeCTBEHHO-HAYyYHBIX TMOHATHH, Tak M TMOHATHIA,
SBJISFOIIMXCSI CHCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OOme ecTecTBEHHO-HAy4HbIe MOHATHUS: HAay4HbBIH (DakT, TUIOTE3a, TEOpHs, 3aKOH,
aHaJlM3,  CHHTE3,  KJacCUQHKanus,  MEepPUOJUYHOCTb,  HAOMIOJEHHE,  IKCIEPHUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®duszuka: MaTepus, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOMbI,
pPalMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUH 3apsj, BELIeCTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIEeCTBA, ra3, (U3MYecKHe BEIUYMHBI, €IUHHIIBI M3MEPEHHUs, KOCMOC, IJIaHETBHI,
3BE361, CoHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOpPHbIE MOPOJBI, MOJE3HBIC
HCKOMNaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTtBo M XUMHYeCKasi peaKkusi

[lepuonnueckuii 3akoH. llepmogmyeckass cucrema XuMHYecKux odieMeHtoB J[. M.
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHYECKHX
AJIIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MI0JIO’KEHUEM 3JIEMEHTOB B [lepnondeckoil cuCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XUMHUYECKOM CBSI3U. THUMBI KPUCTAJUIMYECKUX PEHIETOK,
3aBHCHUMOCTbh CBOICTB BELIECTBA OT THUIA KPUCTANIMYECKOW PEMETKM M BHJA XMUMHUYECKOHN
CBSI3U.

Knaccugukamuss ¥ HOMEHKIATypa HEOpPraHHMYECKHMX BEIIeCTB. XHMMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUI, TeHeThdecKas
CBS3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanus XuMHUUEeCKHX peakuil M0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PpEaKUUH BELIECTB, IO TemIoBOMY H(PQeKTy, M0 H3MEHEHHUIO CTeleHel
OKHUCJICHHUS XHMHUYECKUX 3JIEMEHTOB, MO OOpaTMMOCTH, MO YYacTHIO KaTanauzaropa). JDK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsTe o ckopoctn xumudeckoi peakuuu. [loHsarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHUX peakiusax. [IoHsATHE O TOMOreHHBIX M TETEpPOreHHbIX peakuusax. Ilonsrtue o
kartanuze. lloHarne o XuMHYeckOM paBHOBecHU. DakKTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKOHN PEAKIIUU U TIOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCAUTETbHO-BOCCTAHOBUTEIbHBIE PEAKLUH, JJEKTPOHHBIA OajaHC OKUCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocCTaBl€HHE YPABHEHMHM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOT 0 OaslaHca.

Teopust 2NEKTPOIUTHUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEJIEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MeXaHM3M [HMCCOLMAlIMK BEUIECTB C pPa3jMYHbIMM BHJIAMHU XHMHYECKOH CBS3H.
Crenenp auccounanuy. CUibHbIE U ClIa0bIe SJEKTPOIUTHI.

Peakun moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpAaILLEHHBIE MOHHBIE ypaBHEHHUs peakuui. CBONCTBAa KHUCIOT, OCHOBAaHUN U COJIEH B CBETE
MpeJCTaBICHUH 00 3JIEKTPONUTHYECKOM aucconuanuu. KadecTBeHHblE peakuu Ha HOHBI.
[TonsaTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIECTB —
METAJJIOB M HEeMeTauioB (rpaduTa M anMmasa), CIOXKHBIX BELIECTB (XJOpHAa HaTpHs),
UCCJIEIOBAaHNE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM pEeakUuu OT BO3ICHCTBHUS pPa3IMUHBIX
(bakToOpoB, UCCIEIOBaHHE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECcCa TUCCOLUALIUU
KUCJIOT, IIeno4ed M coield (BO3MOXKHO MCIIOJIb30BaHHE BHJIEO MAaTepHalioB), IPOBEACHUE



OTBITOB, WIIIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHWs peakluil MOHHOro obMeHa (oOpazoBaHME
ocaJlka, BbIJEJIEHWE ra3a, o00pa3oBaHUE BOJbBI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi (FOpeHue, peakiu pasjIokKeHUs, COCIUHEHUS),
pacro3HaBaHHE€ HEOPraHMYECKHX BELIECTB C TMOMOIIBI0O KAaYeCTBEHHBIX pEakluil Ha HOHBI,
pEelLIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 4 X coeJUHEHUS

OOmiast xapakTepucTHKa TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHUECKHE CBOICTBa Ha MpuMepe xJopa (B3aUMOJICHCTBHE C MeETajulaMH, HeMeTalllaMH,
mienoyamu).  Xnoposogopod. ConsiHasi KHUCIOTa, XUMHYECKHE CBOWMCTBA, IOJIy4YEeHHE,
npuMeHeHue. JlelicTBue XJiopa U XJI0pOBOAOPOJa Ha OPTaHM3M 4YejloBeKa. Baxxnelue Xaopuasl
U X HaXO0XJIEHUE B IPHUPO/IE.

OOmas xapakrepucthka 3JeMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTpPOCHHMS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3nMveckue CBOMCTBA MPOCTHIX BEILIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOJU(PHUKAIIMKA KUCIOpPOJa U cepbl. XUMHUECKUE CBOICTBa
ceprel. CepoBogopoj, CTpoeHue, (U3MYECKHe M XUMHUYECKHe CBOWCTBAa. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOMCTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M crenuduyeckue). XUMHYECKHE peakluu,
JeKallie B OCHOBE MPOMBIIUICHHOTO croco0a IMoJydeHus CepHO KucinoTel. IlpumeHenue
cepHolt KucioTel. Conu cepHON KUCITIOThI, KaueCTBEHHAs peakius Ha cynbdar-uon. Haxoxaenue
ceppl M €€ CcOoelMHEHUN B mpupoae. XHUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl
COCJIMHEHUSIMHU cepbl (KUCIOTHBIE NOKIH, 3arps3HEHHE BO3yXa U BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmiast xapaktepuctuka 3y1eMeHTOB VA-rpynmnbel. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEeHM OKHUCICHUSA. A30T, pPacHpOCTpaHEHHWE B NpUpoAe, (QHU3MUECKue u
XUMH4YeckHe cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHUECKHe
CBOICTBA, MoJydyeHue 1 npuMenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npumeHeHne. KauecTBeHHasi peaknyss Ha MOHbI aMMOHHMA. A30THas KHCIIOTa, €€ TOJy4YeHMHE,
¢usnueckue M XUMHYECKHE CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduueckue). Mcnomp3oBaHue HUTPATOB M COJIEH aMMOHMSI B KauyeCTBE MHUHEPAJIbHBIX
ynoOpeHuil. XUMHUYeCKOe 3arpsi3HEHHE OKPYIKAIOLIeH Cpe/ibl COSAMHEHUSIMH a30Ta (KUCIOTHbIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, amnoTponHble MoIU(DUKALNU
docthopa, ¢pusznyeckue u xummuueckue cpoiictBa. Okcua ¢ocdopa (V) u pochopHas kKucioTa,
¢buznyeckue M XMMHUYECKHE CBOMCTBA, moiyueHue. lcmonb3oBanue (ochaToB B KadecTBe
MHUHEPAJIbHBIX YA0OPECHHH.

Oobmas xapakrepuctuka si1eMeHToB IVA-rpynmbl. OcCOoOE€HHOCTH CTPOEHUs aTOMOB,
XapaKkTepHble CTENCHU OKHCICHUS. YTIIEPO, aJUIOTPONHbIE MOIU(PHUKAIIMH, PAaCTIPOCTPAHEHUE B
npupojie, pusnueckre U XuUMH4YecKue cBorcTBa. Axcopouus. KpyroBopot yrieposaa B mpupoe.
Oxcunel yriaepoja, ux (Gpusnyeckue U XMMHUYECKHE CBOWCTBA, JCHCTBHE HA KHUBBIE OPraHU3MBI,
MOJIydeHUE U MPUMEHEHHE. JKOJOTUYECKHE TPOOIeMBbI, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (IV),
TUIIOTE3a INI00ANBHOrO MOTEMJICHUsT KIMMaTa, MapHUKOBBIM 3¢ ¢ekT. YroiapHas KuciaoTa U eé
coiu, UX (U3MYECKHe M XHMMUYECKHE CBOICTBa, MoiydeHue u npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-MOHBL.  Mcmonmp3oBaHue  KapOOHATOB B OBITY, MEAMIUHE,
MIPOMBIIIIIEHHOCTH U CEJIBCKOM XO35HCTBE.

[TepBoHauanbHBIe TOHATHS 00 OPraHMYECKHX BELIECTBAX KAaK O COCIMHEHUAX YTiepoja
(MeTaH, JTaH, OSTWIEH, alleTWIEH, STaHOJ, TIJHUIEPUH, YyKCycHas Kkucinota). I[IpupoaHbie
UCTOYHUKU YTJIEBOJOPOAOB (yroib, MPUPOAHBIM ra3, HedThb), MPOAYKTHl HX MepepadOTKU
(6eH3uH), UX POJb B OBITY ¥ MMPOMBINUICHHOCTH. [IOHSITHE 0O OHMOTOTHYECKH BAaXKHBIX BEIIECTBAX:
KHUpax, Oeskax, YIJIeBOoJaXx — M HMX pOJM B KHM3HM YelOBeka. MarepHaabHOe €IMHCTBO
OpraHMYECKUX ¥ HEOPraHMYECKUX COCTUHEHHI.



Kpemuuii, ero ¢usnueckue M XUMHUYCCKHE CBOWCTBA, IMOJy4Y€HHE U NpPUMEHEHHE.
Coenunenuss kpemHusi B mnpupoge. OO6mme mpencraBieHus o6 okcuae kpemuus (IV) u
KpeMHHUEBOM kucaoTe. CUIIMKAThI, UX UCIIOIB30BaHKE B OBITY, B IPOMBILIUIEHHOCTH. BaxxHeiime
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eToH. I[IpoGiembr
0€301acHOr0 UCIOJIb30BAHUS CTPOUTEIBHBIX MaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3yueHre o0pa3loB HEOPraHMYECKHX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX pPeaklUil Ha XJOPHUA-MOHBI U HAOIIOJEHHE MPU3HAKOB UX MPOTEKAHMS, OIBITHI,
oTpakarolue (U3NYEeCKue U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEIMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00pas3llaMH XJIOPUIOB (TaJIOT€HUIIOB),
O3HaKOMJICHHE ¢ oOpasuamu cepbl M €€ COCIUHEHUSAMH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpPHAJIOB), HAONIOJICHWE TMporecca OOyriaWBaHHWs  caxapa TMOJ  JICHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, H3yY€HHE XUMHUUECKUX CBOMCTB pa30aBIIEHHOW CEpHOM
KHUCJIOThI, TIPOBEJCHUE KAaueCTBEHHOM peakiuH Ha cyib(paT-WOH M HaOINIoJleHue MpH3HaKa eé
NPOTEKAaHUs, O3HAKOMJIEHHE C (PU3MUYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa W UX COCTUHEHUH
(BO3MOYHO MCIIOJIb30BAHHUE BHIEOMATEpUANIOB), 00pa3liaMu a30THHIX U (PochOpHBIX ya00peHuH,
NoJydeHue, coOupaHue, paclo3HaBaHME M HW3yYEHUE CBOMCTB aMMMaka, IpPOBEICHHE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U ¢ocdaT-uoH U U3yUYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MEIBIO (BO3MOXKHO
MCIIOJIb30BaHUE BUJCOMATEPHANIOB), M3yYEHUE MOJIeNed KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpapura, ¢yuiepeHa, O3HAKOMJIEHHE C TIPOLECCOM aAcOpOIMKU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHUBOras3a, MojydeHue, cOOMpaHue, pacrio3HaBaHUe
U M3Y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAUeCTBEHHBIX PEaKIMi Ha KapOoHAT u
CHWJIMKAaT-WOHBl W H3Y4YEHHE TPU3HAKOB MX TMPOTEKAHMS, O3HAKOMJIEHHE C MPOAyKLUUEH
CHWJIMKaTHOM ITPOMBIIIJIEHHOCTH, PEUIEHHE 3KCIEPUMEHTAIBHBIX 3a1ad No TeMe «BaxHeilmne
HEMETAJIJIbl U UX COCIMHEHUS.

Metayibl M X COeIMHEHHS

OOmiasi xapakTepuUCTHKa XHMHUYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBAHMM HX
nosio’keHus B llepuoanueckoit cucreme xumndeckux anemeHTos . . Menaeneesa u crpoeHus
atoMoB. CTpoeHHe MeTalioB. MeTalnueckas CBSI3b M MeETaJJIMYecKas KpUCTaIndyecKas
pemérka. ONEKTPOXUMHUYECKUH ps HanpspkeHUH MeraioB. dusnueckue M XMMHUYECKHE
cBoiicTBa MeTaiioB. OO1Iue crnocoObl noiayyeHus: MetamioB. [loHsTHE O KOPPO3UM METAIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIjiaBsl (cTanb, 4yryH, JIOPATIOMUHUN, OpoH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

IIlenounsle MeTasuIbl: NOJIOKEHNE B Ileproanueckoil cucteMe XUMHYECKUX DIIEMEHTOB /1.
W. MenneneeBa, CTpoeHHE UX aTOMOB, HaxOoXJAeHHE B npupojae. Pusznyeckue M XUMHUYECKUE
CBO¥icTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIBl U THAPOKCUABI HaTpus U Kanus. [Ipumenenue
IEJIOYHBIX METAJIJIOB U UX COETUHEHUH.

[[lenoyHo3emenpHbIE METAUIBl MAarHuii W KaJbLUU: nosiokeHne B Ilepuoanueckoit
cuctemMe xumuueckux anemeHToB [[. M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAaXOXKICHUE B
npupose. Puznueckne U XUMHUYECKUE CBOMCTBA MarHus M Kanblysd. Baxhelue coenuHEHUs
KaJbIus (OKCUI, TUAPOKCU, coyn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuyeckux snemeHtoB J[. W.
MenzeneeBa, CTpoeHHE aToMa, HaxoXAeHue B npupoje. dusnueckue U XMMHUYECKHE CBOMCTBA
amoMuHUs. AMOTepHbIe CBOMCTBA OKCHIA U THUJPOKCHU/IA AIFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuomnueckoit cucreme xumudeckux »syemeHtoB J[. .
MenneneeBa, CTpOEHHE aToMa, HaxoXAeHUE B npupoae. dusnueckne U XMMUYECKHE CBOMCTBA
xenesza. Oxkcuasl, Tuapokeuasl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MIOJTyYEHHUE.



Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMM METalIoB M CIUIaBOB, MX (U3NYECKUMHU CBOMCTBAMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UM METAJIOB (BO3MOYKHO MCIOJIb30BAaHUE BUAECOMATEPHUAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPUS C BOJIOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEJOBAaHHE CBOWCTB KECTKOM BOJIBI, INpolecca TOPEHHUs Keje3a B
KHUCIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUJEOMATEpPHaNiOB), MPU3HAKOB  MPOTEKaHUs
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHWs, KaJbIHs, allOMUHUSA, IIMHKa, xene3a (II) u xenesa
(IIT), memu (II), HaGmroieHNE W OMMCAHKE MPOLIECCOB OKPAIIMBAaHUS IUIAMEHW MOHAMH HATpHs,
KaJdusg M KaJiblus (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPHUAJIOB), HUCCIeI0BaHUE aM(OTEPHBIX
CBOICTB I'MJIPOKCH/Ia aJIFOMUHHUS M THJIPOKCH/IA IIMHKA, pEeUICHHE IKCIEPUMEHTAIbHbBIX 33]a4 10
TeMe «BakHele MeTaibl U UX COEAUHEHUS».

XuMHus M OKpyKaoLias cpeaa

BemecTBa u MaTepuaisl B IOBCEJHEBHOM JKM3HM 4e€JIOBEKa. be3onacHoe HCIob30BaHNE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momMomp Npu XHMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYXKarolle cpepl (MpeaesbHas T0MyCTUMasi KOHIIEHTpalHs
BeriecTs, nanee — [1J1K). Poib xuMun B pereHun 5K0JI0rn4eckux npooiiem.

Xumuueckuii yIkcnepumenm:

u3yueHre o0pas3IoB MaTepHajIoB (CTEKIIO, CINIAaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHAIBI).

Meostcnpeomemnuwie céa3u

Peanuszanus MEXNpeAMETHBIX CBA3EH NMPU U3yYEHWU XMMHHU B 9 Kiacce OCYLIECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, Tak U TOHATHI,
ABJIIOIIMXCSI CACTEMHBIMM JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE IOHATHA: Hay4dHbI (akT, TUIOTe3a, 3aKOH, TEOpus,
aHanM3,  CHHTEe3,  Kiaccu(uKkanusi,  MEepUOJUYHOCTb,  HAONIOJEHHE,  SKCIECPUMEHT,
MOJIeTIMPOBaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTUSI, MaTepUAIIbI.

®dusuka: MaTepus, aToOM, DOJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIBbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUUYECKUM 3apsi, MPOBOAHMUKH, MOJYHIPOBOJHUKH,
JTURJICKTPUKHY, (POTODJIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, Tas,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas peIIETKa, CIUIaBbl, (U3MUecKre BEITUYMHBI,
€IMHHULIBI U3MEPEHNUS, KOCMUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEpaJbHbIE YAOOpEHHS,
MHUKpPO3JIEMEHTBI, MAKPOIEMEHTBI, TUTATENIbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJBI, ITOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTpaMMbl OCHOBHOTO 00IIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1e¢ 00YUYEeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIIMTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUM €  TPAJAULHMOHHBIMU  POCCUMCKMMM  COLMOKYJBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE IMpaBWJIaMU U HOPMaMH IMOBEACHUS U
CHOCOOCTBYIOT IpoIleccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS U COLMATIM3AIMN 00yYarOIINUXCS.

JIndHOCTHBIE pE3YyJbTaThl OTpPAXKalOT TOTOBHOCTh OOYYAIOLIUXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTHBHBIX IIECHHOCTHBIX OPHEHTALUN W PAaCUIMPEHUE OIbITA JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHUECKOMY U HAy4YHOMY
HACJIe/IMI0, TIOHMMaHMSA 3HA4YeHHUsS XMMHUYECKOM HAayKd B JKM3HM COBPEMEHHOTO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpMaIUeil 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOW M OTEUYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
MHpa U O0IIECTBA;

2) rpa;KIaHCKOr0 BOCIMTAHUS:

MIPEJICTABICHUS] O COLHUAIBbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTMBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE3HOHM, Yy4yeOHO-
HCCJIEIOBATENLCKOM, TBOPUYECKON U JPYTUX BHJAX AESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HON
COBMECTHOH JIeSTENbHOCTH IMPH BBIMOJHEHUHM YYEOHBIX, MMO3HABATENbHBIX 33/1a4, BBINOJIHECHUH
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aHMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B TpOLECCe ATOH yueOHOH AeATeNnbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE
MOBEJICHWE U TOCTYNKH CBOMX TOBapHILIEH C IMO3UIUU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4€TOM OCO3HAHMS MOCJEICTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHUA:

MHUPOBO33PEHUYECKUE  NPEJICTABICHUS O  BELIECTBE M  XMUMHMYECKOM  PEaKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH U COCTABIISIFOIIME OCHOBY ISt
NOHMMaHMUA  CYIIHOCTH HayyHOW KapTHUHBI MHpA, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJbI, B3aMMOCBA3SIX YEJIOBEKa C MPUPOJHONW Cpeloi, O posu
XVMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HAaBaTeJIbHbIE MOTHUBBI, HaIlpPaBJIICHHbIE HA IOJIyYeHHE HOBBIX 3HAHUI MO XMMHH,
HEoOXonuMBbIE Ul OOBSACHEHHMS HaONI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABATEIbHOM,
MH(GOPMAIIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHON paboThI
C yueOHBIMHM TEKCTaMH, CIIPAaBOYHOH JMTEPaTypOH, JOCTYMHBIMH TEXHHUYECKUMHU CPEICTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTHUH;

uHTEepec K OOyUeHHIO M TO3HAHUIO, JII0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHNI0, TPOEKTHOM M MCCIEA0BATEIbCKON NEATEIbHOCTH, K OCOZHAHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIEM;

4) dpopMupoBaHus KYJbTYPbI 310POBbA:

OCO3HAaHHWE IEHHOCTU >KM3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IOCIEIACTBHUI W HENPUSITHE BPEIHBIX
npuBbIUeK (yHoTpeOJIeHUs] ajJKOrojsi, HApKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIOICHHUS
paBuil 0€30IacHOCTH MpPH OOpallEeHMH C XMMHMYECKHMH BEIIeCTBaMU B OBITY U peasbHOM
JKU3HU;

5) TpyA0BOr0 BOCIMTAHUSA:

MHTEpeC K MPAKTUYECKOMY M3YUYEeHHUIO Mpodeccuil 1 Tpyia pa3InyHoOro poja, yBakeHHe K
TPpyAy U pe3yjbTaTaM TPYAOBOM MAESITEIbHOCTH, B TOM 4YHCJIE HAa OCHOBE IPHUMEHEHHUS
OPEIMETHBIX 3HAaHUM 10 XWMHHM, OCO3HAaHHBIH BHIOOp WHAMBUAYAIBHOM TPaeKTOPUU



NpOJOJDKEHHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHol nmpodeccuoHaNbHOU NeATeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJJalTUPOBATHCS B MPO(HECCHOHAIBHON Cpe/Ie;

6) 3K0J10rMYEeCKOro BOCIIUTAHMSI:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIIEHHE K MPUPOJE KaK UCTOUHUKY JKU3HU Ha 3emile,
OCHOBE €€ CYIECTBOBaHMs, MOHUMAHUE IIEHHOCTH 3J0pPOBOro0 M 0e30macHoro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHUYECKOMY 3/I0POBBIO,
OCO3HaHHKE 1IEHHOCTH COOJIIO/ICHUS MpaBUil O€30MacHOTo MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYALIUAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPHUMEHSTHh 3HAHUS, IMOJlydaeMble NpPU H3YyUYEHUU XUMHH, JJIS PelleHus
3aJ1a4, CBSI3aHHBIX C OKPY>KAIOIIEH MPUPOIHON CPENOH, [UIsl MOBBIIEHUST YPOBHS SKOJIOIMUECKON
KyJIbTYpPbl, OCO3HAHUS INI00ATLHOTO XapaKTepa 3KOJIOTHYECKHX MpOoOJIeM U MyTeil MX pelieHus
MIOCPEACTBOM METOJI0OB XMMMH, FKOJIOTHUECKOTO MBILUIEHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIIBHON IIPAKTHUKE.

METAIIPEMETHBIE PE3YJbTATbI

B cocraBe MerampeIMETHBIX Pe3ylbTaTOB BBIICISIOT 3HAUYMMBIE s (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIMI, THIOTe3a, (akT, cUCTEMa,
MPOIIECC, IKCTIEPUMEHT U JPYToe.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeAMETax U MO3BOJISIOT HA OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHE O
[EJIOCTHOW HAyYHOW KapTUHE MHpa, U yHHBEpCalbHbIE yueOHbIE NEeWCTBUs (TIO3HABATEIbHBIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecrnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEILHOMY IIJIAHHPOBAHUIO U OCYIIIECTBICHHUIO Y4EOHOH 1eATeTbHOCTH.

Ilo3HaBaTe/1bHBbIC YHHBEPCAJIbHbIE YYeOHbIe 1eHCTBHS

ba3oBble JJoruueckue aAeMcTBUs:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMBI JIOTUYCCKOTO MBINJICHUS HpI/I OCBOCHHUHN 3HaHHI>'IZ
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHM (BBIACNSATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBHI/IBaTI) B3aNMOCBA3b C )IpyFI/IMI/I HOHSITI/ISIMI/I), HUCIIOJIB30BATh IMOHATUA IJIA 06’L${CH6HI/I$I
OTJIENbHBIX (DAKTOB W SIBICHMI, BBIOMPATh OCHOBAaHUS W KPUTEPHUH Ui KiIacCUPUKALUU
XUMHUYCCKUX BCIICCTB U XUMHWUYCCKHUX peaKuHﬁ, yCTaHaBJ'II/IBaTL HpI/I‘-II/IHHO-CJ'ICJICTBeHHBIe CBSI3H
MEXIy O0BEKTaMU U3YUEHUS, CTPOUTH JIOTHUECKHUE PACCYX ACHUS (MHAYKTUBHbBIE, I1CTyKTUBHBIC,
110 aHaJ'IOFI/II/I), J€J1aTh BBIBOAbI N 3aKJIIFOUCHU,

yMEHHE MPUMEHSTHh B MpoIlecce MO3HAHMs MOHATHUS (MIPEAMETHhIE U METalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBbIE) MOJENH, HCIOJb3yeMble B XHUMHUH, MPeoOpa3oBbIBaTh IIHPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJEIIbHbIEC MPEJICTABICHUS — XUMUYECKUM 3HAK (CUMBOJI DJIEMEHTA),
XuMu4ueckass (opMmyina M ypaBHEHHE XUMHUYECKOW peaklud — TpU pelIeHud YydeOHo-
[O3HABATEJIbHBIX 3aJa4, C YYETOM OTHUX MOJEIBHBIX IMPEICTABICHUNA BBIABISITE U
XapaKTepI/ISOBaTB CYIIIGCTBGHHI)IG HpI/ISHaKI/I I/ISY‘-IaeMBIX O6T)CKTOB — XUMHUYCCKHUX BCIICCTB U
XUMHUYECKUX PEaKIHMid, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHBIC CBSI3U U
MIPOTUBOPEYHS B U3yYa€MBIX IIPOLECCAX U SBICHUSIX.

ba3oBble uccienoBarejibCkue AeMCTBUS:

YMGHI/IG HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCLI B Ka4ECTBEC I/IHCTPYMCHTa II0O3HAaHUA, a
TakkKe B KayeCTBE OCHOBHI Uis (OPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBACMBIX CY)KHCHHﬁ;

MpUOOpETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMM M TPOBEIACHHUIO yUEHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJA0M MPOIECCa, CAMOCTOSTENHHO MPOTHO3UPOBATH €0
pe3ynbTaT, (GOpMyIUpOBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIIATH OTYET O MPOJICTIaHHON padoTe.

Pabora ¢ unopmanmeii:

yMeHHE BbIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATH HH(DOPMALIUIO PA3INYHBIX BUIOB
1 (HOpM IPEICTaBICHHUS, TTOTyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTepaTypa



XMUMUYECKOTO COJAEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HMHTepHeTa), KpPUTHYECKU
OILICHUBAThH MMPOTUBOPEUUBYIO U HETOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSATh Pa3IMuHbIe METO/IbI U 3alpPOCHl MIPU OUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMUMBIX JIJIsl BBIMIOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNIeIEHHOr0 TUMA, MPHOOpPETeHUE OIblTa B 00JacTH HMCMOJBb30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI, OBJIaJIeHUE KYJIbTYpO aKTUBHOTO HMCIIOJIb30BAHMS Pa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY NpeACTaBICHUS
nHbOpMallMl M WUTIOCTPUPOBATh peIIaeMble 3a/ladyll HECJIOXHBIMU CXEMaMH, TuarpaMMamy,
Ipyrumu popmamMu rpaduky U ©X KOMOUHALIUSAMUY;

yMEHHE HCMOJb30BaTh W aHAJIM3UPOBATh B Ipolecce y4yeOHOW M HCCIeI0BaTeIbCKON
JEeSITeTbHOCTH HH(OPMAIIMIO O BIUSHUHU MPOMBIIIIEHHOCTH, CEILCKOI0 X0341CTBA M TPAHCIIOPTa
Ha COCTOSIHME OKpY Kalole MpUpoaHON Cpebl.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIE 1eHCTBHUSA:

YMEHHsS 3aJaBaTh BOIPOCH (B XoJe Juayiora u (Wiu) AUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoil TeMbl, (HOPMYyITUPOBaTh CBOM MPEUIOKEHUS OTHOCHUTEIIBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

YMEHMS NPEACTABIIATH MOJyUYEHHBIE PE3YJIbTAThI I03HABATEIBHOMN ACSITEILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh IPE3CHTALUI0 PEe3yJbTaTOB BBIOJHEHUS XHUMHUYECKOTO
SKCIIepUMEHTa (Ja00paTOPHOTO ONbITa, J1a0OPaTOPHOW pPabOTHI MO HCCIEIOBAaHHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

YMEHHUSI Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHMKAMU B COBMECTHOW MO3HABaTEIbHON U
HCCJIEIOBATENLCKON JIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB U COTJacOBaHMs MO3MLUH (0OCYyXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPAUHALIUA COBMECTHBIX JACHCTBUMA, OINpe/ieJieHHe KPUTEPUEB IO OLIEHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepCaJIbHbIE Y4eOHbIE 1efiCTBUSA:

YMEHHE CAMOCTOSITEIILHO ONPENEIATh LENU JAEATEIbHOCTH, IIJIaHUPOBAaTh, OCYIECTBIIATD,
KOHTPOJIMPOBAaTh W MPU HEOOXOJAUMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOonee HS(QeKTUBHbIE CIOCOOBI pelleHHs Y4eOHBIX M IO3HAaBaTEJIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTHPOBATh MNPEIIOKECHHBIA AITOPUTM JEWCTBUM INpH
BBINOJIHEHUH 33J1aHUM ¢ y4€TOM TMOJIyuYeHHs HOBBIX 3HAaHMH 00 H3y4daeMbIX OOBEKTax —
BEIIECTBaX M PEaKIHIX, OLIEHUBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJIbTaTa 3asBICHHOMN IENH,
YMEHHE UCIIOJIb30BATh U AaHAJIIM3UPOBATh KOHTEKCTHI, PEAJIaracMbl€ B YCJIOBUH 3a1aHUM.

IMPEAMETHBIE PE3YJIBTATbBI
B cocraBe mnpenMeTHBIX pPe3yJbTAaTOB [0 OCBOCHUIO O0053aTENbHOIO COACpKAHMS,
YCTaHOBJICHHOTO JaHHOM (exepanbHONW pabouell MporpaMMoi, BBIIEISIOT: OCBOCHHBIC
0o0y4JalmuMuUCs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JAeWcTBUM, crneuuduueckue as
NOpeIMETHOW 00sacTH «XUMUS», BHUIBl JEATEIBHOCTH MO TOJYYEHUIO HOBOI'O 3HAHMA, €r0
MHTEPIIpeTaluy, TPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIHIX.
K koniy oOy4yenus B 8 kiiacce rnpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE OTPaKaIOT
c(hOpMUPOBAHHOCTH Y 00yUaIOIIUXCSl YMEHHI:
®  DPACKpBIBAaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATUH: aTOM, MOJIEKYJd, XUMHUYECKUN
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, CMech (OJHOpOIHAs H
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas WM MOJIEKYJSIpHAs Mmacca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XMMHYECKOTO
3JIEMEHTa B COCIMHEHHMM, MOJISPHBIM 00BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJb,
ANIEKTPOOTPHULIATEIBLHOCTD, CTETIEHb OKHUCIICHHSI, XUMUUECKas peaklys, KiacCupuKanus
peaKkiuil: peakluy COEIMHEHUS, PEAKLIUU Pa3JI0KEHNs, PEaKIIMH 3aMEIICHUs, peaKLIUU
oOMeHa, 3K30- ¥ SHJA0TEPMUYECKUE PEaKIUH, TEIIOBON 3(PPeKT peakuu, SApo aToMma,
AJIEKTPOHHBIN CJIOW aToma, aTOMHas OpOHUTaj b, pPaguyC aroma, XMMUYecKas CBS3b,



IOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBs3b, MOHHASI CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBoOp, MaccoBas A0JIs BellecTBa (IMPOIEHTHAs KOHLEHTPallKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHMX IOHATUH M NPUMEHATH 3TU
MOHSITHS ITPU ONMCAHUM BEILIECTB U MX MPEBPaICHHUIA;

UCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBlICHHs (OpMyJ BELIECTB U
YpPaBHEHUN XUMUYECKUX PEAKIIUI;

OIPEJENIATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHMAX, CTENEHb
OKHCIIEHUSI DJIEMEHTOB B OHHApHBIX COEIUHEHMSX, MPUHAIUIEKHOCTh BEHIECTB K
OIpeNeIEHHOMY KJIacCy COeIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOW CBSI3U
(xoBaJIeHTHas! M1 MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpsiBath cMbica Ilepuoanueckoro 3akona JI. M. MenaeneeBa: JeMOHCTpPUPOBAThH
MOHMMAaHHUE TEPHUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHYECKUX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonnyeckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOraipo;

ONUCHIBaTh M XapakTepu3oBaTh TabanuHyto ¢opmy Ilepuonnueckoil cucTemsl
XUMHUYECKHUX 3JIEMEHTOB: pas3inyaTh IMOHATHS «IJaBHas moArpymmna (A-rpymnma)» u
«mobounass noarpynna (b-rpynma)», Manble U Oonblive NEPHOABI, COOTHOCHUTH
0003HaUYeHHUs, KOTOpble UMeroTcst B Tabnune «llepuoanueckas cucreMa XMMHYECKUX
anemeHToB [[. M. MeHneneeBa» ¢ YUCIOBBIMHM XapaKTEPUCTHKAaMH CTPOEHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (CocTaB MW 3apsia sapa, oO0Iiee YHCIO 3JIEKTPOHOB H
pacnpeesieHue UX M0 dJIEKTPOHHBIM CIIO0AM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUECKHE
peakiuu (IO YMCIy M COCTaBY YUYAacCTBYIOLIMX B PEAKLMU BELIECTB, MO TEIJIOBOMY
shdexty);

XapakTepu30BaTh (ONMHUCHIBATh) OOIIME XWMHUYECKHE CBOWMCTBA BEIIECTB PA3TUYHBIX
KJIacCOB, MOJATBEp)KJas  ONHMCAHWE TpUMEpaMH  MOJEKYJSPHBIX  ypaBHEHMMH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUM B Pa3JIMYHBIX YCIOBUSX;
BBIUUCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MacCCOBYIO
J0JTI0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyJie COSMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON peaKinuu;

IIPUMEHATH OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIBbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHeE, 00001eHre, CHCTEeMAaTU3alNI0, KIacCU(UKAIINIO, BBISBICHUE MPUUYUHHO--
CIIEACTBEHHBIX CBS3€H — JUI M3yYEHHs CBOMCTB BELIECTB M XUMHUYECKUX PEAKIIMH,
€CTECTBEHHO-HAyYHbIE ~ METOJbl  MO3HaHWs  —  HaOJMIOJeHHe,  H3MEpEeHHue,
MO/JICJIMPOBAHHE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH);

clie[oBaTh MpaBWJIaM T[OJb30BaHUS XUMHUYECKOM TMOCyIoll U  J1abopaTopHBIM
00Opy/ZIOBaHUEM, a TaKKe MpaBWiIaM OOpallleHHs] C BELIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U coOupaHuio ra3o00pa3HbBIX BEIIECTB (BOAOPOJA U KHUCIOpPOJA), NMPHUTOTOBICHUIO
pacTBOPOB € ONPEACIEHHON MAacCOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEJIOUEH U
KHCJIOT C TIOMOIIBIO MHJIUKATOPOB (JIaKMYC, eHOI(PTalIenH, METUIIOPAHXK U APYyTHE).

K koHIly 00yueHus B 9 kjiacce nmpeaIMeTHbIe pe3yJbTaThl Ha 0a30BOM ypOBHE OTPa)KaroT
c(OpMHUPOBAHHOCTh y 00YUAIOIIUXCSI YMEHHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSATUN: XUMHUYECKHH AJIEMEHT, aTOM,
MOJIEKYJa, NUOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas peakius, XUMH4YecKas
CBSI3b, TEIJIOBOM 3 (EKT peakinu, MOJb, MOJSPHBIA 00BEM, pacTBOp, DIEKTPOIUTHI,



HEDJICKTPOJIUTHI, JJEKTPOJIUTUYECKAs JAUCCOLMAIMS, PEaKlUUd HOHHOTO OOMEeHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE PpEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHHE M BOCCTAHOBJIEHHME, aJIOTPOIUs, aM(OTEpPHOCTb, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, HWOHHAs, METAJUIMYECKas), KpUCTAJUIMYECKas pemeTKka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, TMpeAesbHO JO0MyCcTUMas
koHueHTpauus [T/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHATUH M NPUMEHSTH 3TU
MIOHSITHS IIPU ONMCAHUM BEILIECTB U X IIPEBPALICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJ€HHS (OpMyJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaAKIU;

ONpENAENATh BaJCHTHOCTb M CTENEHb OKHUCJICHHS XUMHYECKHX JJIEMEHTOB B
COEMHEHMSIX pPa3IMYHOIO COCTaBa, IMPHHAJJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COCAMHEHHH 1o ¢dopMmysaM, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKasl) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA MO XUMHYECKOH
dbopMmyiie, XapakTep Cpelbl B BOJHBIX PAcTBOpax HEOPTaHWYECKUX COENWHEHUH, THUIl
KPUCTAJIJIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbica llepuoandeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHHE: ONUCHIBATH U XapaKTepu3oBaTh TabinuHyto ¢opmy Ileproanueckoit
CUCTEMbl XMMMYECKHUX O3JIEMEHTOB: pa3inyaTh IMOHATUS «rjaBHas noiarpynmna (A-
rpynmna)» u «mnobouynas mnoxarpymmna (b-rpynma)», manele u OoJsiblMe NEPUOJIBI,
COOTHOCUTh O00O3Ha4YeHHs, KOTOpble HMEIOTCS B MEPUOAMYECKOM Tabnuie, ¢
YHCJIOBBIMUA XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01iee YUCIo IEKTPOHOB U paclpe/ielieHue UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATh OOIIMEe 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB OJJIEMEHTOB U HX
COEMHEHHI B MpeJenax MaybIX NMEePUOJ0B M TJIaBHBIX MOJATPYMN C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XMMHUECKHE
peakimu (IO YMCIYy U COCTaBY YUYAacCTBYIOLIMX B PEAKLUU BEUIECTB, MO TEIJIOBOMY
3¢ deKTy, M0 N3MEHEHUIO CTENEHEeW OKUCIICHNU XUMHUUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIMEe U crHeuupuyeckue XMMHUYECKHe CBOMCTBa
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKAasi OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U
VOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIU;

COCTaBJIATh YPABHEHHUS JICKTPOJUTHUYECKON JUCCOLUALIMU KHUCIIOT, IEJI0Ye U COJeH,
MIOJIHBIC M COKpAIIEHHBIC YPAaBHEHUS peaKUUil MOHHOTO OOMEHA, YpaBHEHUS peaKIHid,
MOJATBEPXKJAIOIIUX CYIIECTBOBAHHE T€HETUYECKOM CBA3M MEXAYy BEIleCTBaMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM MOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OajlaHCca ATUX peaKIuii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BO3MOXKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHBIX YCIOBHUSAX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
J0JTI0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyJie COSMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON peakinuu;

coOmoaTh MpaBuUja IMOJB30BaHMS XMMHUYECKOM TOCYJOH U Jab0opaTOpPHBIM
o0opy/loBaHUEM, a Tak)Ke IpaBWiia OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLUSMU 110 BBIOJHEHUIO JTa00OPATOPHBIX XUMHUYECKUX OIBITOB MO MOTYYECHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPKIAAIOIINE KaUYECTBEHHBIN COCTaB Pa3jIMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IMyTEM XJIOPHI-, OpOMHUI-, MOIWI-, KapOoHaT-, (ocdart-,



CHJIUKaT-, CyJb(ar-, TUIPOKCHI-MOHBI, KAaTHOHbl aMMOHHS W HOHBI M3YYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;
IIPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIBbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IeHHe, CHCTEMAaTU3allii0, BBIABIECHUE NPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JJI1 M3Y4YEHMsI CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HaONIOJIeHUWEe, W3MEPEeHHEe, MOJCIUPOBAHHE,
HKCHIEPUMEHT (peaslbHbI U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIe (M (POBHIE)

Ne i/ | HaumeHoBaHMe Pa3/ieioB M TeM MPOrpaMMbl Beero Konrpoanubie | ITpakTnueck 06PA30BATELHBIE PeCyPehI
padoThl ue padoThl
Pazjnea 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
1.1 XuMmus — BaxkHas 00J1aCTh €CTECTBO3HAHUS U 4 bubmmoreka LIOK
) MIPAKTHICCKON TeITeTLHOCTH YEI0BEKa https://m.edsoo.ru/7f41837¢c
Bubnuoreka IJOK
1.2 BemecTBa u XuMuueckrue peakuuu 14 1 https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 18
Pasnen 2. BaxHeiimne npeacraBuTe/ i HEOPraHM4eCKMX BelleCTB
Bu6nnoreka [JOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcuaax 5 https:/m.edsoo.ru/7f41837c
Bu6nuoreka IJOK
2.2 Bonopoa.Ilonstue o kucimorax v cossix 8 https://m.edsoo.ru/7f41837c
Bubnuoreka IJOK
2.3 Bona. PactBopsl. [loHsATHE 00 OCHOBaHUSX 6 1 1 https://m.edsoo.ru/7f41837c
N bubnuoreka [JOK
2.4 OCHOBHBIE KJIaCChl HEOPIraHUYECKUX COETHMHEHHUI 16 1 https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 35

Paznen 3. Ilepuoanuecknii 3akon u [lepuoanueckasi cucreMa XMuMUYECKHUX dJIeM

OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE P€aKIuMn

entoB /I. . MeHnaeneeBa. CTpoeHHe aTOMOB. XHMHYeCKAsl CBSI3b.

Ilepunonnuecknii 3akoH u Ilepuonnueckas cucrema

Bubnuoreka IJOK

3.1 xumudeckux 3ementoB J[. . MenneneeBa. CtpoeHue 5 https://m.edsoo.ru/7f41837c
aToMma
39 Xumuueckas cBs13b. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE 10 1 Bbubmuoreka LIOK
peaximn https://m.edsoo.ru/7141837¢
Hroro no pazaeny 15 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB IT1O ITPOT'PAMME 68 4 1



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

9 KJIACC

KoanuecTBO 9acoB

Ne DJIeKTPOHHBbIe (LM (pPpoBHIE)
HaumeHoBaHue pa3aesoB U TeM MPOrpaMMbl Koutpoubusie | IlpakTuueck
n/n Bcero o0pa3oBaTeJibHbIE pecypChl
padoThI ue padoThI
Pa3nen 1. BenecTBO M XMMU4YECKUE peaKIIUN
[NoBTOpeHue u yriuy0ieHrne 3HaHU OCHOBHBIX Pa3J/ieioB Bubmuoreka [JOK
1.1 5 1
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XHMUYECKIX PEAKIIHA 4 bubmorexa LIOK
' P peartt https://m.edsoo.ru/7f41a636
DJIEKTPOIUTUYECKAS TUCCOLUAIINS. XUMUUECKUE PEAKITUU bubmuoreka [IOK
1.3 10 1 1
B PacTBOpax https://m.edsoo.ru/7f41a636
HUroro no pazaeny 19
Pa3nen 2. HemeTanabl M MX coeqUHEHUS
OO6mrast xapaKTepUCTHKA XUMHIECKHUX IeMEHTOB VIIA- Bubnuoteka I[JOK
2.1 6 1
rpymmsl. ["amoreHst https://m.edsoo.ru/7f41a636
29 OO6mrast XapakTepUCTHKAa XUMHIECKHUX MIeMEHTOB VIA- 5 | bubmuoreka [IOK
' rpynnbl. Cepa u €€ coeTuHeHHS https://m.edsoo.ru/7f41a636
73 OO0m1as XxapaKTepuCTHKa XUMUYECKUX JIEMEHTOB VA- 2 Bubnuorexa LHOK
’ rpynmnsl. A30T, pocdop U UX coeTUHEHUs https://m.edsoo.ru/7f41a636
24 OO6mrast xapakTepUCTUKA XUMHIECKHUX IeMEHTOB [V A- 9 ) | Bubmuoreka [{OK
' Tpynnsl. YTIIepoa ¥ KpEMHHUH U UX COeTUHEHHS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 28
Pa3znen 3. MeTasjibl 4 MX cOeIMHEHUS
3.1 OO01ue cBOMCTBA METAILIO 4 bubmorexa [IOK
. V¢ CBOWCTBA METAJIOB
- https://m.edsoo.ru/7f41a636
Bbubmuoreka LIOK
2 B 7 1 1 1
3 QXHEWIMe METAJUTbl U UX COCIUHEHUS 3 https-//m.edsoo.ru/7f412636



https://m.edsoo.ru/7f41a636
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Hroro no pazaeny 17
Pasnen 4. Xumus 1 okpyskaomas cpeaa
41 B 4 bubmuoreka LIOK
. €IleCTBa U MaTepHalIbl B )KU3HH YelIOBEKa hitps://m.edsoo.ru/7f412636
Uroro no pa3geny 4
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68



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

INOYPOYHOE IIVTAHUPOBAHUE
8 KVIACC

Tema ypoxa

KoauyecTBO 4acoB

Bcer
0

KonTpoas
HbIe
padoTsbI

IIpakTn4
ecKHe
padoTsbl

DJieKTpoHHbIe U} POBbIE
o0pa3oBaTeJibHBIE Pecypchl

1. IIpeamet xumuu. Poias xumuu B
JKM3HHM 4YelioBeka. Tena u
BeIecTBa. MeTo bl MO3HAHUS B
XUMHH

bu6nuoreka [JOK
https://lesson.edu.ru/04/08

2. IlpakTuueckas padora Ne 1.
[IpaBuna paboTsl B 1abopaTopuu
1 ipuéMbl 00paIeHus ¢
J1abopaTOPHBIM 000PYTOBaHUEM

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

3. UwucTele BemecTBa U CMECH.
Crioco0bI pazieneHust cMeceit

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

4. Tlpaktuueckas padora Ne 2.
Paznenenne cmeceit (Ha mpuMepe
OYHCTKHU TIOBapEHHOM COJH)

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

5. ATOMBI U MOJIEKYJIBI.
XUMHUYECKHUE DJICMCHTEL.
IIpocThie U ClOKHBIE BElllECTBA

bu6nuoreka IJOK
https://lesson.edu.ru/04/08

6. 3HaKu (CUMBOIIBI) XUMHUYIECKHX
JJIEMEHTOB

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

7. 3aKOH IIOCTOSIHCTBA COCTaBa
BelecTBa. Xumuueckas hopmyiia

Bu6nuoreka IJOK
https://lesson.edu.ru/04/08

8. BameHnTHOCTL aTOMOB
XUMHUYECKHUX DIIEMEHTOB

Bu6nuoreka IJOK
https://lesson.edu.ru/04/08

9. OtHocHUTEIbHAsA aTOMHasg Macca.
OTHOCHUTENBHAS MOJICKYIIpHAs
Macca

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

10.MaccoBast 10JIsI XUMHUYECKOTO
2JIEMEHTA B COSAUHEHUHN

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

11.KoanuecTtBo BemmecTBa. Mob.
MonsipHas Macca

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

12.B3anMOCBs3b KOJIMYECTBA, MACChI
1 YMCJIa CTPYKTYPHBIX €IHHHIL

bubmuoreka LIOK
https://lesson.edu.ru/04/08
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BEIEeCTBa

13.®u3ndeckne 1 XUMHICCKIE
siBienus. [Ipu3Haku u yciaoBus
HpOTeKaHI/IH XUMHUYCCKUX
peakuuit

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

14.3ak0H COXpaHEHHS MacChl
BEIIIECTB. XUMHUYCCKHE
ypaBHEHUS

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

15.BeIuncaeHHs KOJIMYSCTBA, MACChHI
BEIIIECTBA [0 YPaBHEHUSIM
XUMHUYECKUX PEeaKIui

Bu6nuoreka IJOK
https://lesson.edu.ru/04/08

16.Knaccuduxkariysi XAMUUECKUX
peaknmii (COeTMHCHUS,
Pa3IoKEeHHS, 3aMCIICHUS,
oOMeHa)

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

17.M. B. JIoMOHOCOB — y4Y&HBIN-
sHIMKIoneaucT. O000IIeHEe 1
CHUCTEeMAaTHU3alMs 3HAHUI 10 TEME
«BemecTBa 1 XUMHUYECKHE
peaKIm»

Bbu6nmnoreka [JOK
https://lesson.edu.ru/04/08

18.KonTposnbsHas padora Ne 1 mo
Teme «BemecTBa 1 XUMHYECKHEe
peaKIm»

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

19. AHanmm3 KOHTPOJILHOHN PabOTHL.
Boznyx — cmech razos. CoctaB
Bo3ayxa. Kucnopoa — anemeHT
1 ipoctoe BetmecTBo. O30H

bu6nuoreka [JOK
https://lesson.edu.ru/04/08

20.DuznyecKkre U XUMHUYECKIE
cBoiicTBa kuciopona. [lonstue
00 okcHaax

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

21.Croco0sI TOITydeHusT KUCIOpo/ia
B JIa0OpaTOpHH U
IpOMBIIIEeHHOCTH. [IpuMmenenue
KHCI0poa

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

22.TemmoBoit 3pPerT XuMuIecKon
peaxIuu, MOHATHE O
TEPMOXMMHUYICCKOM YpPaBHCHHUH,
9K30- U SHJIOTEPMUICCKUX
peaxIusx

bu6nmoreka IJOK
https://lesson.edu.ru/04/08
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23.Ipaktuuaeckas padbora Ne 3.
[Tomy4yenue u cobupanue
KHCIIOpOJIa, U3yUEHHE eTo
CBOICTB

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

24.BoaopoJ — 3JIEMEHT U IPOCTOe
BeniecTBo. Haxoxxaenue B
TIpHUpo/Ie

Bbu6bnmnoreka [JOK
https://lesson.edu.ru/04/08

25.Pusnueckre 1 XUMUYECKHE
CBOMCTBA BOJOpOJIa

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

26.IToHATHE O KMCIIOTaX U COJISIX Bbubmauoreka LIOK
https://lesson.edu.ru/04/08
27.Croco0bI oJTyueHus: BOJIOPOJIa B Bubmuoreka [JOK

nabopartopun. IlpumeneHme
BOZOpOJA

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

28.1IpakTuuaeckas padora Ne 4.
[lony4enue u cobupanue
BOJIOPO/Ia, U3yUEHHE €r0 CBOMCTB

bu6nuoreka [JOK
https://lesson.edu.ru/04/08

29.MonspHblii 00BEM Ta30B. 3aKOH
ABorazpo

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

30.Brrunciaenns 00bEMa,
KOJINYECTBA BEIISCTBA rasza 1o
W3BECTHOMY €T0 KOJMYECTBY
BelIeCTBa, 00BEMY

Bu6nuoreka IJOK
https://lesson.edu.ru/04/08

31.BberunciaeHus 00bEMOB Ta30B 10
YpaBHEHUIO PEaKIu Ha OCHOBE
3aKOHA O0BEMHBIX OTHOIIEHUM
rasoB

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

32.Pusznueckre U XUMHUYECKIE
CBOICTBA BOJIBI

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

33.CocraB ocuoBanuii. [loustue 00
WHINKATOPAX

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

34.Bozaa Kak pacTBOPHUTETb.
Hacplmennable 1 HeHaCHIILIEHHbIE
pactBopbl. MaccoBast 105
BEIIECTBA B PaCTBOPE

bubmuoreka [IOK
https://lesson.edu.ru/04/08

35.I1pakTrueckas padora Ne 5.
IIpuroToBiieHue pacTBOPOB C
onpeaenéHHON MacCOBOM Joe

bubnuoreka LIOK
https://lesson.edu.ru/04/08
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paCTBOpéHHOFO BCIICCTBa

36.006001IEeHHE B CUCTEMATH3AIUS
3HaHUU 1o TeMaMm: «Bo3nyx.
Kucnopon. [lonsitue 06
okcugax», «Bogopoa. [lonsitue o
KHCIOTax " cosxy», «Boma.
PactBopsr. [lorarue 06
OCHOBaHHUSIX)»

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

37.KontponbHas padora Ne 2 1o
temam: «Boznyx. Kucnopos.
ITonsitre 00 okcHUIax»,
«Bopopoa. [lonarue o kuciaoTax
u coysix», «Boxna. PacTBopsl.
[lonsitrie 06 OCHOBaHUAXY

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

38.AHanu3 KOHTPOJIBHOU PabOTHI.
Okcuapl: cOCTaB,
KJaccu(UKaIys, HOMCHKIIATypa

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

39.IlonyuyeHue OKCUIOB bubmuorexa [IOK
https://lesson.edu.ru/04/08
40.Du3n4eCcKHe ¥ XUMHUIECKHE bu6nuoreka [JOK

CBOMCTBA KHCJIOTHBIX, OCHOBHBIX
OKCHJIOB

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

41.0OcHOBaHUSA: COCTaB,
KJaccu(UKaIysi, HOMCHKIIATypa

Bu6nnoreka [JOK
https://lesson.edu.ru/04/08

42 .TlomydeHrne OCHOBaHMMA bubmmoreka [IOK
https://lesson.edu.ru/04/08
43 dusnveckue U XUMUYECKUE Bu6nuoreka IJOK

CBOICTBa OCHOBAaHUM

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

44 KHuCIIOTHI: COCTaB,
KJIacCU(UKAIHsi, HOMCHKIIATypa

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

45 .TlonydeHue KUcioT bubmorexa [JOK
https://lesson.edu.ru/04/08
46.DU3NYECKHE ¥ XUMHYECKHE bu6nuoreka [JOK

CBOICTBA KUCJIOT

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

47.AmboTepHbIE OKCUIBI 1
THJIPOKCH/TBI

bu6nuoreka IJOK
https://lesson.edu.ru/04/08

48.Conu (cpeqHue): HOMEHKIIATypa,
(u3nuecKre CBOWCTBA

bu6nuoreka IJOK
https://lesson.edu.ru/04/08

49.TlonmydeHre U XUMHYCCKHE

bubmuoreka [IOK
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CBOMCTBA CPEAHUX COJIEN

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

50.TIpaktrueckas padora Ne 6.
Pemmenne sxcniepuMeHTaTbHBIX
3a7a4 1mo TeMe « OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COCTUHEHUI»

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

51.T'eneTndeckas CBs3b MEXKIY
KJIacCaMU HEOPTAaHUICCKUX
COeIMHEHHI

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

52.00001IeH1e U CUCTeMAaTH3aIIUs
3HaHUH "OCHOBHBIE KJIACCHI
HEOpPraHWYeCKUX COeTUHEHNUI"

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

53.KontponbHas padora Ne 3
"OCHOBHBIE KJIacChl
HEOPTaHUYICCKUX COSTMHEHU"

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

54 .TlepBble NOMBITKU
KJIaCCU(PHKAIIMH XUMHUYECKUX
anemeHToB. [loHATHE O TpymITax
CXOJTHBIX DJIEMEHTOB

Bbu6nmnoreka [JOK
https://lesson.edu.ru/04/08

55.1lepuoanyeckuii 3aK0H U
ITepunonnueckas cucreMa
XUMHUYECKUX daeMeHToB JI. 1.
Menpneneesa. . 1. Menneneen
— Y4€HBI{, NeAaror u
rpaKIaHuH

Bu6nuoreka IJOK
https://lesson.edu.ru/04/08

56.Ctpoenue atomoB. CocTaB
aTOMHBIX siiep. M3oTormsl

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

57.CtpoeHue 3IeKTPOHHBIX
000J104€K aTOMOB XHUMHUYECKUX
anemeHTOB [lepuonnueckon
cucteMmsl [[. . Menneneena

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

58.XapakTepucTuka XUMUIECKOTO
3JIEMEHTA TI0 €TO MOJIOKEHUIO B
[lepuoanueckoii cucreme . 1.
MenpneneeBa

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

59.2neKTpOOTPULIATENBHOCTh
ATOMOB XUMHUYECKHX 3JICMCHTOB

Bu6nmoreka [JOK
https://lesson.edu.ru/04/08
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60.KoBanenTtHas HenoysgpHast
XUMHYECKasi CBA3b

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

61.KoBaneHnrtHas nosispHas
XUMHYECKas CBS3b

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

62.VloHHass XUMUYECKas CBA3b 1 Bubmuoreka [JOK
https://lesson.edu.ru/04/08

63.CreneHb OKUCIICHUSI 1 bubmuoreka LIOK
https://lesson.edu.ru/04/08

64.OKHCIINTEIBHO- Bu6nuoreka IJOK

BOCCTAHOBUTCJIbHBIC pCAKIITUN

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

65.0000111eH1E ¥ CUCTEMATHU3AINA
3HAHUM 110 TEMaM
«ITepuoanueckrii 3aKOH U
[Tepuonuueckas cucrema
XUMUYECKUX deMeHToB JI. 1.
MenpaeneeBa. CTpoeHue aToMa»
U «XHUMHUYECKas CBA3b.
OKHCIIHTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUNY

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

66.KontponbHas padora Ne 4 o
TemaM «llepuoanuecknii 3aKOH U
IIepunonnueckas cucreMa
XHMHYECKUX 31eMeHToB /1. W.
MenneneeBa. CTpoeHUE aTOMay
1 «XUMHYECKasl CBS3b.
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIBLHBIE PEAKIII

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

67.AHanu3 KOHTPOJIBHOM PadOTHI 1 Bubnuorexa LHOK
https://lesson.edu.ru/04/08
68. UtoroBelii ypok Bubnuorexa LHOK

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

OBLIEE KOJIMYECTBO YACOB
I10 TTIPO'PAMME

68
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IHOYPOYHOE INVTAHUPOBAHUE

9 KJIACC

KoanuecTBO 9acoB

JJIeKTPOHHbIe HU(POBbIE

Tema ypoka Beer | Konrposn | IlpakTuue | o0pazoBareibHbIe
0 bHbIE CKHe pecypchl
padoThI padoTsl

1. Ilepronndeckuii 3aKOH.

[lepuognueckas cucrema
pHoa " 1 bubmuoreka IIOK

XMMHHECKHX 31eMeHTOB [1. 1. https://lesson.edu.ru/04/09
MenpeneeBa

2. Ctpoenue aToma. 3aKOHOMEPHOCTH Bbubnuoreka [IOK
B U3MEHEHHH CBOMCTB XUMHYECKUX ) https://lesson.edu.ru/04/09
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB

3. Kiaccuduxkarus, HOMEHKIATypa 1 bubmmoreka [IOK
CBOIMCTBA HEOPraHUYECKUX ) https://lesson.edu.ru/04/09
BEIIECTB

4. Buabl XUMHUYECKOH CBSI3U U TUIIBI Bbu6nmoreka [JOK
KPHUCTANIMYECKUX PEIIETOK 1 https://lesson.edu.ru/04/09

5. Koutponsnas padota Ne 1 mo teme Bubnuorexa LHOK
«[ToBTOpEHHE U yriyOIeHUE https://lesson.edu.ru/04/09
3HaHWH OCHOBHBIX Pa3/ieioB Kypca 1 1
8 kiaccay

6. AHamM3 KOHTPOJILHOM paObOTEHI. bubmoreka [JOK
Knaccuukanust XUMHYECKUX https://lesson.edu.ru/04/09
peaKIuii o pasInYHBIM 1
MpU3HaKam

7. TloHSATHE O CKOPOCTH XUMHUYECKOU bubmmoreka [IOK
peakiyu. ITOHSATHE 0 TOMOTEHHBIX 1 https://lesson.edu.ru/04/09
Y TeTEPOTCHHBIX PEaKIUIX

8. TloHsATHE 0 XUMHYECKOM Bu6nuoreka [JOK
paBHOBecHU. DAKTOPHI, BIUAIONINE https://lesson.edu.ru/04/09
Ha CKOPOCTh XUMHUYECKON PEeaKIInu 1
Y TIOJIOKCHHUE XUMHYECKOTO
paBHOBeCHS

9. OxkuciuTenbHO- bubmuoreka LIOK
BOCCTaHOBHUTEIILHBIE PEAKIIMU 1 https://lesson.edu.ru/04/09

10. Teopust 3MEKTPOIUTUIECKOM bubnmorexa [IOK
muccormarnyy. CHIBHBIC U ClIa0bIe | https://lesson.edu.ru/04/09
ANEKTPOITUTHI

11. DnexkTponuTryecKas TACCOIHAIIH bubmoreka [JOK
KHCJIOT, OCHOBAaHUH U coMeit 1 https://lesson.edu.ru/04/09

12. VloHHBIE ypaBHEHUS peakuui Bubmuorexa [JOK

https://lesson.edu.ru/04/09
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13. XuMHu4YecKre CBOMCTBA KUCJIOT B bubmuoreka IIOK
CBETE TPeICTaBICHHH 00 https://lesson.edu.ru/04/09
ANEKTPOITUTHIECKON TUCCOITUAIIIH

14. XuMHuuecKrue CBOMCTBA OCHOBAaHUM bubmuoreka LIOK
B CBETE NPEACTABIECHUH 00 https://lesson.edu.ru/04/09
ANEKTPOTUTHYECKON TUCCOITUAIIIH

15. XuMudeckue CBOMCTBA COJICH B bu6nnoreka [JOK
CBETe MPEeACTaBICHUI 00 https://lesson.edu.ru/04/09
ANEKTPOJUTHYECKON TUCCOIIHALIMH

16. Ilonartue o ruaponnse coneit Bubmuorexa LHOK

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

17. IlpakTuueckas padorta Ne 1. Bubmuorexa LHOK
PelieHue 9KCIIEPUMEHTAIILHBIX https://lesson.edu.ru/04/09
3amad

18. O0001IEeHHE U CUCTEMATU3AIUS Bbubnuoreka [IOK
3HaHUH 110 TEMe https://lesson.edu.ru/04/09
«DNEeKTPOTUTHYECKAS
JUCCOITHAITHS. XUMHUIECKHe
peaxIuu B pacTBOPax»

19. KonrpomnsHas pabota Ne 2 o Teme bu6mmotexa [{OK
«DJIEKTPOIUTHYECKAS https://lesson.edu.ru/04/09
naucconuanusg. XuMHU4eCcKue
pEaxIuy B pacTBOPax»

20. AnHanu3 KOHTPOJILHOHN paOOTHI. Bbubnuoreka [IOK
OO0m1as XxapaKTepUCTHKA https://lesson.edu.ru/04/09
aneMeHToB VIIA-rpymnmst

21. Ctpoenne u pu3HIECKHE CBOHCTBA bubmmoreka [IOK
HPOCTBIX BELIECTB — AJIOTEHOB https://lesson.edu.ru/04/09

22. XUMHYECKHUE CBOMCTBA rajJoreHOB bub6moreka [JOK

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

23. Xnoposogopon. ConsiHast KUCIOTa bubmmoreka [JOK

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

24. TlpakTrueckas padora Ne 2. bu6mmorexa LHOK
[ToyyeHue CONAHOM KUCIIOTHI, https://lesson.edu.ru/04/09
HU3y4eHUE €€ CBOMCTB

25. BpiunciaeHus 0o ypaBHEHHUSIM bubmmorexa [IOK
XUMHUYECKHUX PEAKLUM, ECIIU OJUH https://lesson.edu.ru/04/09
W3 peareHToB JaH B U30BITKE

26. OO01mas xapakTepucTHKa bubnunoreka [{OK
snementoB VIA-rpymmsl. Cepa https://lesson.edu.ru/04/09

27. CepoBoaopos bubnuoreka [IOK

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

28. Oxcupasl cepsl. CepHast KUCTOTA: bubnmorexa [{OK

(1)I/ISI/IT-I€CKI/IG 1 XUMHYCCKUC

https://lesson.edu.ru/04/09
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CBOﬁCTBa, NPUMCHCHUC

29.

XUMHUYECKHUE PEAKIINHU, JIEKAITUE B
OCHOBE MPOMBITIIEHHOTO CTI0co0a
MOJIYYEHHUS] CEPHOM KUCITIOTHI.
XuUMHYECKoe 3arpsi3HeHUe
OKpYKarollen cpebl
COEJIMHEHUSIMU CEPBI

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

30.

Brruncnenue MmaccoBou 10Iu
BBIXOJIa IPOJIYKTa peaKIuu

Bu6mmoreka IJOK
https://lesson.edu.ru/04/09

31. OOmas xapakTepucTuKa bubnuorexa [{OK
371eMeHTOB VA-TpyIsl. A30T https://lesson.edu.ru/04/09
32. AMMHaK bubmuoreka IIOK
https://lesson.edu.ru/04/09
33. Conm aMMOHUS bubmmoreka LIOK
https://lesson.edu.ru/04/09
34. Ilpaktuueckas padora No 3. bubmmorexa [IOK
[onyueHne aMMHUaKa, H3yueHue https://lesson.edu.ru/04/09
€ro CBOMCTB
35. A3oTHas KHCIIOTa buomuoreka LIOK
https://lesson.edu.ru/04/09
36. Conm a30THOH KHCIIOTHI bubmuoreka LIOK
https://lesson.edu.ru/04/09
37. ®octop. Okena dhochopa(V) u Bubmuorexa LHOK
dochopras kucnora https://lesson.edu.ru/04/09
38. Ucnonb3oBaHUE HUTPATOB, bubnmorexa [IOK
dochatos u comeit aMMOHUS B https://lesson.edu.ru/04/09
KadecTBe MUHEPATbHBIX
yaoOpeHuid. 3arps3HeHne
MIPUPOTHON CPEIbI COCTUHEHUSIMU
azorta u dochopa
39. Yraepon bubmmoreka [JOK
https://lesson.edu.ru/04/09
40. Okcuppl yriepoja. bubnuoreka [IOK
DKONOrHYECKHe IPOOIIEMEL, https://lesson.edu.ru/04/09
CBSI3aHHBIE C OKCHIOM
yriepona(IV)
41. YroypHas KHCIIOTa U €€ COIN buomuoreka LIOK
https://lesson.edu.ru/04/09
42. TlpakTuueckas pabora Ne 4. bubnmorexa [IOK
[lomyueHne yrieKuciIoro rasa, https://lesson.edu.ru/04/09
W3yYeHHUE eTO CBOICTB
43. TlepBoHaYaIbHBIC TIOHATHS 00 bubmmorexa [HOK
OpraHMYECKUX BEIIECTBAX KaK O https://lesson.edu.ru/04/09
COCIUHCHHSX YIIIepoa
44. KpeMHu#l ¥ €ero COeAMHEHU bu6nnoreka [JOK
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https://lesson.edu.ru/04/09

45.

[Mpakruueckas padbora No 5.
Pemenue sxcnepuMeHTaNbHBIX
3ajad4 1o reMe «Bakneiime
HEMETAaJlIbl U UX COCIMHEHHU

bubnuoreka [IOK
https://lesson.edu.ru/04/09

46.

O00011IeHNE U CUCTEMATU3alHs
3HaHUH 110 TeMe «BakHenme
HEMETAJUIBI U UX COEIUHEHUS

bu6moreka IJOK
https://lesson.edu.ru/04/09

47.

KonTtponsnas padota Ne 3 o Teme
«BakHel11e HeMeTaUTbl B UX
COCIMHEHHS»

bu6mmoreka [JOK
https://lesson.edu.ru/04/09

48.

AHanu3 KOHTPOJILHOH paboThI.
OO0mas XxapakTeprucTHKa
XMMHYECKUX HJIEMEHTOB —
MeTamuioB. CTpoeHHe U
(m3uYecKre CBOWCTBA METAIOB

Bbu6nmoreka [JOK
https://lesson.edu.ru/04/09

49.

XUMHYECKHE CBOMCTBA METAIIJIOB.
DIIEKTPOXUMHUISCKHHA PsII
HaIpsHKCHUM METaJIOB

Bu6moreka IJOK
https://lesson.edu.ru/04/09

50.

O6mue crocoObI OTyYeHUS
METaJlJIOB

bub6nuoreka [JOK
https://lesson.edu.ru/04/09

51. IloHATHE O KOPPO3UH METAJLIOB. bubmuorexa [IOK
CruiaBbl https://lesson.edu.ru/04/09
52. IllenouHniec MeTAILIBI bubmmoreka [JOK
https://lesson.edu.ru/04/09
53. Oxcuapl ¥ TUAPOKCHUIBI HATPHUS U but6moreka [JOK
KaJTist https://lesson.edu.ru/04/09
54. lllemoyHo3eMeNbHBIE METAILIBI — Bubnuoreka [IOK
KaJIbITUI ¥ MarHui https://lesson.edu.ru/04/09
55. BaxkHeiiue coeTMHEHUS KaAJILIIU. bubmunoreka LIOK
JKECTKOCTb BOJIBI U CITOCOOBI €8 https://lesson.edu.ru/04/09
yCTpaHCHHS
56. Ilpaktrueckas padora Ne 6. bubmmoreka [JOK
JKEcTKOCTb BOJBI U METOMBI €& https://lesson.edu.ru/04/09
yCTpaHCHHS
57. AmOMHUHHIM bubmuoreka IIOK
https://lesson.edu.ru/04/09
58. AMdoTtepHbIie CBOHCTBA OKCHIA U Bubmuorexa LHOK
THAPOKCHA https://lesson.edu.ru/04/09
59. Kenezo bubmmoreka LIOK
https://lesson.edu.ru/04/09
60. Oxcuapl, THOAPOKCHUIBI U COJHU bu6nnoreka [JOK
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skenesa (11 u 1)

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

61. TIpakrryeckas padorta Ne 7.
Pemenue sxcnepuMeHTaNbHBIX
3ajad4 1o reMe «Bakneiime
METaJUIbl U UX COSTUHECHUS

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

62. Bpruncienus o ypaBHEHUSIM

XUMUYECKUX PEaKIUM, eClId OJUH
W3 PEarcHTOB JaH B U30BITKE WIH

COJIEPKUT MPUMECH. BBIaucieHus
MacCOBOM 10JIM BBIXOJIa IPOIYKTA

peaknuu

bu6moreka IJOK
https://lesson.edu.ru/04/09

63. O0001IEHNE ¥ CUCTEMATH3ALIUS
3HaHUH 110 TeMe «BaxxHenme
METAIUIBI U UX COEIUHEHNSDY

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

64. KonrpomnpHas padota Ne4 1o Teme

«BakHenne MeTayIbl U UX

bu6mmoreka [JOK
https://lesson.edu.ru/04/09

1
COCIMHEHHSD)
65. BemecTBa 1 MaTepuaibl B bubmmoreka 1IOK
MMOBCEIHEBHOM >KU3HU YEIOBEKA 1 https://lesson.edu.ru/04/09
66. XuMHudeckoe 3arps3HeHne bubmmoreka [IOK
OKpY’KaroIe cpebl. Poib Xxumuu https://lesson.edu.ru/04/09
B pCHICHHUH 3KOJIOTHYCCKUX 1
mpooieM
67. O0001IEHIE U TTOBTOPEHUE bubmuoteka [{OK
U3YYEHHOTO https://lesson.edu.ru/04/09
68. Utorosslil ypox Bubmuorexa [JOK
https://lesson.edu.ru/04/09
OBIIEE KOJIMYECTBO YACOB 63

10 ITPOI'PAMME
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Hopwmbl oieHUBaHMs Y4€0HOT0 npeamMera « XuMHUs»

OuneHka 0TBETOB YYALMXCS NPH NPOBEIEHUH YCTHOIO ONIPOCa

OueHka «5» CTaBUTCA B CIECAYIONIEM Clydae: OTBET YUEHUKA MOJHBINA, CAMOCTOSITEIbHBIN, MPABUIIbHBIN,
U3JI0)KEH  JINTEPATYpPHBIM  SI3bIKOM B ONPEJCIIEHHOM  JIOTMYECKOW  IOCIEAO0BAaTENbHOCTH, paccKas
COTMPOBOXKAACTCS HOBBIMU MPUMEPAMU; yUalIHiicss 0OHAPYKMBAaeT BEPHOE TOHUMaHUE (PU3NIECKON CYIIHOCTH
paccCMaTpUBaEMbIX SIBJICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpUHU, HACT TOYHOE OINpeaeiIeHUuEe U
UCTOJIKOBAaHHE OCHOBHBIX IMOHITHH, 3aKOHOB, TEOpUH, MpPAaBHIIbHOE OmpejaeseHre (GU3NYECKUX BEIMYUH, UX
€IUHUI] U CTIOCOOOB M3MEPEHHUS; YUAIIHICSI yMeeT MPUMEHHUTh 3HAHHS B HOBOW CHUTYyaIlMH TPHU BBHITOTHECHUH
MPAKTUYECKUX 3a/IaHHM, 3HAET OCHOBHBIC MOHATUS M YMEET ONEPUPOBATh UMU MIPH PEIICHUH 3a/1a4, TPaBUIILHO
BBITIOJHACT YEPTEKH, CXEMbl M TpauKH, COMYyTCTBYIOIIME OTBETY; MOXET YCTAaHOBUTH CBSI3b MEXKIY
U3y4aeMbIM M paHee M3Y4YCHHBIM MaTepualioM MO Kypcy (U3MKH, a TaKkkKe ¢ MaTepuajoM, YCBOEHHBIM IPH
U3Y4YeHUU JPYTHX IPEeJAMETOB; BlaJeeT 3HaHUSAMH U yMeHusMH B oObeme 95% - 100% ot TpebGoBanmii
MIPOTPaMMBEI.

OueHka «4» cTaBUTCS B CJIEAYIONIEM CJIydae: OTBET YAOBICTBOPSET OCHOBHBIM TPEOOBAHUSM K OTBETY
Ha OLEHKY «5», HO COACPKUT HETOYHOCTH B H3JIOKEHUH (DAKTOB, ONMpPENETICHUM, MOHATUHU, OOBSICHEHUU
B3aMMOCBSI3€H, BBIBOJAX W pEHICHUWU 3a7ad. HeTo4YHOCTH JIerKo UCHpaBJSIOTCS TMpPU  OTBETE Ha
JOTIOJTHUTEILHBIE BOMPOCHI, YYalIUHCsA HE WCIONb3YeT COOCTBEHHBIN IIJIaH OTBETa, 3aTPYIHSACTCS B
MPUBEJICHUN HOBBIX NMPUMEPOB, U IPUMEHEHUU 3HAHUI B HOBOM CUTYaIlMH, CJIa00 MCTOJB3YET CBSI3U C paHee
M3YYEHHBIM MAaTE€pPUaAJIOM U C MaTEPHAIIOM, YCBOSCHHBIM INPU H3YYCHHH IPYTHUX MPEAMETOB; 00beM 3HAHHHN U
yMEHUH ydamerocst coctaBisioT 80-95% ot TpeGoBaHUi TPOrpaMMEI.

Ouenka «3» cTaBUTCA B CJeAyIOLIeM ciay4ae: OoJblIasi 4acTh OTBETA yJIOBJIETBOPSIET TPEOOBAHUAM K
OTBETY Ha OLEHKY «4», HO B OTBeTe OOHApYy>KUBAIOTCA OTAENIbHbIE MPOOeNbl, HEe MPENITCTBYIOLINE
JaJbHENIIeMY YCBOEHHUIO TMPOrpaMMHOIO MaTepuaia; ydauuiicss OOHapyKMBaeT MOHUMaHUE Y4eOHOro
MaTepuana NpU HEJOCTATOYHOM IIOJIHOTE€ YCBOCHHs MOHSATUN WM HEMOCIEAOBATEIbHOCTH W3JI0KECHUS
MaTepuana, yMeeT IPUMEHSTh MTOJIyYeHHbIE 3HaHUS IIPU PELIEHUHU MPOCTHIX 3a/1a4 C UCIOJIb30BAHUEM IOTOBBIX
dbopMyI1, HO 3aTpyIHSAETCS IPU PEIIeHNH Ka4yeCTBEHHBIX 3aa4 U 3aja4, TpeOyromux npeodpazoBaHus GopMyIr;
yyaliicss BiajeeT 3HAHUSMU U yMEeHUAMHU B oObeme He MeHee 80 % comaepikaHMs, COOTBETCTBYIOIIETO
IPOrpaMMHBIM TPEOOBAHUSIM.

Ounenka «2» cTaBUTCA B CJeAYIOLIEM CJIy4ae: OTBET HEMPABWIbHBIN, MOKa3bIBA€T HE3HAHUE OCHOBHBIX
MOHATUHN, HEMOHMMAaHUE M3YYCHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBSI3€d, HEyMEHHE padoTaTh C YYCOHHKOM,
penaTh KOJUYECTBEHHbIE U KaUECTBEHHBIE 3a/1a4M; YYAIUNUCS HE OBJa/Je]l OCHOBHBIMU 3HAHUSIMU M YMEHUSIMU
B COOTBETCTBUU C TPeOOBAHMAMHM IMPOTPAMMBI; yUallWiics HE BIaJeeT 3HAHUAMHU B oO0beMe TpeOoBaHUI Ha
OIICHKY «3».

OueHka OTBETOB y4YallUXcsl MPH NMPOBeAEHUH CAMOCTOSTEIbLHBIX U KOHTPOJIbHBIX PadoT:

Ouenka «5» cTaBUTCS B CIEAYIOLIEM Ciaydae: padoTa BBIIOJHEHA MOJHOCTBIO; CAENIaH MEPEBOJI €ANMHMIL
BceX (u3nueckux BenudyuH B «CH», Bce He0OOXOAMMBIE TaHHBIE 3aHECEHBI B YCIOBUE, IPABUIBHO BHITIOIHEHBI
YEepPTEeXkKHU, CXEMbl, TIpaduKd, PUCYHKH, COIYTCTBYIOIIME pEIICHUIO 3aj7ay, cJejlaHa IpoBepKa 10
HaUMEHOBAHUAM, NIPABUJIBHO MPOBEAECHBI MAaTEMaTUUECKHUE PACUYEThl U J1aH IOJIHBIM OTBET; HA KAYECTBCHHbIE U
TEOPETUYECKHE BOIPOCH JAH IIOJHBIM, MCUEPNBIBAIOIIUN OTBET JIMTEPATYPHBIM S3BIKOM B ONPEICICHHOU
JIOTUYECKON II0CJIEN0BATEIBHOCTH, YYAIUWCA NPUBOJWT HOBBIE IPUMEPBI, YCTAHABIMBAECT CBSI3b MEXIY
U3y4aeMbIM M paHee M3YYEHHBIM MaTepHajoM 1O Kypcy (HU3UKH, a TakKe C MaTepHalioM, YCBOCHHBIM IpH
U3yUYEHHUH JPYTUX MPEIMETOB, YMEET IPUMEHUTH 3HAHUS B HOBOM CUTYyallly; y4aluiicst 0OHapyKMBaeT BEPHOE
NOHUMaHKE (PU3MUYECKON CYIIHOCTH PacCMaTPUBAEMBbIX SBJICHUNM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, JaeT
TOYHOE OINpEICIICHNE M MCTOJIKOBAHME OCHOBHBIX IIOHATUM, 3aKOHOB, TEOPHUH, a TAaKXE IPABHIBHOE
onpeJieneHue (pU3NIECKUX BEIUYHMH, UX €AUHUI] U CIIOCOOOB N3MEPEHUSI.



Ouenka «4» ctaBuTcs B cJIeAyIOLIeM ciay4yae: padoTa BbIIOJIHEHA MOJTHOCTHIO UM He MeHee ueM Ha 80
% oT o0beMa 3aJaHusl, HO B HEH MMeroTCs HEAOUYCTHI 1 HECYIICCTBCHHEBIC OHH/I6KI/I, OTBCT HAa KAYCCTBCHHBIC U
TCOPCTUUCCKHUEC BOIPOCHI YAOBJCTBOPACT BBIIICTICPCUYHNCICHHBIM Tpe6OBaHI/I${M, HO COACPKUT HCTOYHOCTH B
U3JI0)KEHUU (DAKTOB, OIpe/eeHH, MOHATUH, OOBSICHEHUH B3aUMOCBSI3€l, BBIBOJAX W pEIICHUU 3a7ady;
yYalIuics MCIBITBIBAET TPYJHOCTH B NMPUMEHEHWM 3HAHUW B HOBOW CHUTyalldd, HE B JIOCTATOYHOW MeEpe
UCIIONIB3YET CBSA3M C paHee M3YyYEHHBIM MAaTepHalloM U C MaTepHalioM, YCBOCHHBIM INPHU H3YYEHHUU JIPYTUX
PEIMETOB.

Ounenka «3» cTraBUTCS B CJeIYIOIEeM cJy4yae: padoTa BBINIOJIHEHA B OCHOBHOM BEPHO (00BEM
BBITIOJIHEHHOW YacTH COCTaBIsIeT He MeHee 1/2 or obmero o0bema), HO JOMYIICHBI CYIIECTBEHHBIE
HETOYHOCTH; Y4YalIUuHCs OOHAapy)KHMBaeT IOHMMAaHHE Y4YCOHOro MarepHaja IPH HEJIOCTATOYHOM ITOJIHOTE
YCBOCHHUS MOHATHI M 3aKOHOMEPHOCTEH; YMEET MPHUMEHSATD MOJIyUCHHbIC 3HAHUS TIPH PEIICHUH MPOCTHIX 3a/1a4
C WCIIOJIb30BaHUEM TOTOBBIX (OPMYJ, HO 3aTPyIHSETCS IMPH PEIICHUH KAueCTBEHHBIX 3a7a4 M CIOXHBIX
KOJIMYECTBEHHBIX 33/1a4, TPEOYIOLUX Mpeodpa3oBanus Gpopmy.

Onenka «2» cTaBUTCS B CJeAylolleM cJydae: paboTa B OCHOBHOM HE BBINOJHEHa (00beM
BBINOJIHEHHON yacTu MeHee 1/2 oT oOmiero o0bema 3ajjaHus); y4allluiics MMOKa3blBaeT HE3HAHHWE OCHOBHBIX
NOHATHUN, HETOHMMAaHHUE U3yUYEHHBIX 3aKOHOMEPHOCTEN U B3aUMOCBSI3€H, HE YMEET pellaTh KOJIMUECTBEHHBIE U
KaueCTBEHHBIE 3aJa4H.

OneHka 0TBETOB y4alMxcsi IPU NPOBeAeHUH J1a00paTOPHBIX padoT

Ounenka «5» CTaBUTCS B CIEOYIOLIEM cCilydae: jJabopaTopHas paboTa BBHINOJHEHA B MOJHOM O0beMe ¢
cOONIOJICHNEM HEOOXOAMMOM  IOCIIeOBATENFHOCTH TPOBEJIEHHUS OINBITOB M HM3MEpPEHHi; ydJauuiics
CaMOCTOATENIFHO U PALMOHAIBHO CMOHTHPOBAI HEOOX0UMOE 000PYI0BAHUE, BCE OIBITHI IPOBET B YCIOBUSIX U
peXHMax, 00eCIeYNBAIONINX TOJYyYEHHE MPABWIBHBIX pPE3yJIbTaTOB M BEIBOJIOB; coONonan TpeOoBaHUS
0e30MacHOCTH TPY/ia; B OTYETE MPABHIIBHO M aKKYPATHO BBIMIOJHUI BCE 3aMHMCH, TAOJIHIIbI, PUCYHKH, YEPTEKH,
rpad UKy, BBIYUCICHHUS; COCTABIII YPABHEHUS PEaKIIUil.

Ounenka «4» cTaBUTCSl B CJeAYIOIIeM cjy4dae: BBIIOJHEHHE Ja0OpaTOpPHON paboOThl yAOBIETBOPSET
OCHOBHBIM TPE€OOBAHUSM K OTBETY Ha OLEHKY «5», HO yYallUiics JOMYCTUI HEJA0UYEThl WM HErpyOble OMINOKH,
HE MOBJIMSBIINE HAa PE3yJIbTAThl BHITIOJTHEHUS paOOTHI.

Onenka «3» cTaBUTCSH B CJEAYIOIIEM CJIy4yae: pe3ysbTaT BHITIOJTHEHHOW YacTH J1a00OpaTopHO paboThI

TaKOB, YTO IO3BOJISIET IOJIYYUTh MPABWIbHBIM BBIBOJA, HO B XOJI€¢ NPOBEACHUS OIbITA M HU3MEPEHUH €CTb
CYILLIECTBEHHbIE OLIMOKYU NPU HAIMCAHUU YPAaBHEHUN PEaKIIHil.

Ouenka «2» cTaBuUTCS B CJeAyIOLIeM cJydae: pe3ylbTaThl BBINOJIHEHUS J1TaOOpaTopHON paboThl HE
MO3BOJISIIOT ~ C€JIaTh TPaBUJBHBIM  BBIBOJ, WM3MEPEHHUS, BBIUYUCICHUSA, HAOMIOACHUS IMPOU3BOIMINCH
HENpaBWIbHO, YPAaBHEHUs PEAKLUI OTCYTCTBYIOT WJIM UMEIOT IpyOble OIINOKH.

IIpumeyanus.
Bo Bcex cnmyuasx OIeHKa CHHMIKAeTCs, €CIM YYEHUK He cOoOoaan TpeOOBaHUI TEXHHKH OE30MaCHOCTH

IIpM IIPOBEICHMM OJKCIEpUMEHTa. B Tex ciydasx, KOrjJa ydalluiics IOKa3aJl OPUIMHAIBHBIA IOAXOJ K
BBITIOJIHEHHUIO paOOTHI, HO B OTYETE COAEPIKATCS HETOCTATKH, OIICHKA 32 BBIINOJIHEHHE PabOoThl, 10 YCMOTPEHHUIO
YUUTENs, MOXKET ObITh TOBBIIIEHA 110 CPABHEHHUIO C YKa3aHHBIMU HOPMaMH.

TecToBBIN KOHTPOJIb:

Llenbro TECTOBBIX 3alaHUil SBJISIETCS BO3MOYKHOCTH BBISIBICHUS 3HAHWM, YMEHUI, HABBIKOB KaXXJ0TO
UCIIBITYEMOI0, TI03TOMY B Ka4€CTBE MHTEPIIPETALMOHHON CUCTEMBI OTCUETA MCIIOJB3YETCS KOHKPETHAs IJIst
OTIpeIeIIEHHOM BO3PACTHOM TPYIITBI YYaIIUXCs 00JIaCTh COJIEPIKaHUS JAHHOTO yUeOHOTO IpeIMeTa.

3amaHus TeCTOB pa3paboTaHbl B IBYX (hopmax:
1. 3akpbIThle 3amaHus (3aJaHMs C BBHIOOPOM OTBETOB, INpPHU KOTOPBIX HCHBITYEMbIH BBIOWpAET

IpaBUIbHBIM OTBET U3 YMCIIa TOTOBBIX, IPUJIATaeMbIX B 3aJJaHUM TecTa (Kak MpaBUIIo 2-4 BapuaHTa).
2. OTKpBITHIE 337aHNUs (3a1aHKsI, B KOTOPBIX UCTIBITYEMbIH caM (OPMYIHPYET OTBET).



[Ipu TectupoBaHuMU Bce BepHbIE OTBETHI Oepyrtcs 3a 100%, Torma oTMeTka BBICTABISETCS B
COOTBETCTBUU C TAOIULIEH:

IIpoueHt BbINOJIHECHUSA Or1meTka

3a/1aHusl

95% u 6onee OTJIMYHO

75-94%% XOpOoLLIO

50-74%% YZOBJIETBOPUTEIILHO
menee 50% HEYI0BJICTBOPUTEIILHO

Ilepeuensb omudoK
I'pyObie ommoKku:

- HE3HAHUE OIPENEICHUN OCHOBHBIX MOHATHH, 3aKOHOB, IIPAaBUJI, OCHOBHBIX ITOJIOKEHUH TEOpUH,
dbopMyI1, OOIIETIPUHATHIX CUMBOJIOB 0003HaUeHUSI GU3NYECKUX BETUYUH, EAUHUIl UX H3MEPEHUS;

- HEYMEHHE BBIIEIUTH B OTBETE INIABHOE;

- HEYMEHHE MPHUMEHSTh 3HAHUS i1 pelIeHus 3a4ad U OOBsACHEHUS (U3MUYECKUX SIBIICHHUIA;
HENpaBWIbHO C(HOPMYJTUPOBAHHBIE BOIPOCH 3a7auyd HJIM HEBEpHBbIC OOBSICHEHHS XOJla €€ peIleHHUS,;
HE3HaHUE MPUEMOB PEIICHHUs 3a/1a4, aHAIOTUYHBIX PaHee PEIICHHBIM B KJlacce, OUIMOKH, MOKa3bIBAIOIINE
HENPaBUJIbHOE TIOHUMAaHKE yCIIOBUS 3aJJa4l WIM HEIIPABUIIBHOE UCTOJIKOBAHUE PEILICHUS;

- HEYMEHHE YUTaTh U CTPOUTH I'paUKU U MPUHLIUIIHATIBHBIE CXEMBI;

- HEyMEHHE MOJrOTOBUTh K paboTe YCTaHOBKY HJIM J1a0OpaTopHOE O0OpYZOBaHHE, MPOBECTH
OTIBIT, HEOOXOIMMBbIE PacU€eThl, UM UCIIOJIb30BATh MTOJIyYEHHbIE TAHHBIE /IS BHIBO/IOB;

- HeOpexHOe OTHOIICHUE K JAbopaTOpHOMY 000PYIOBAHUIO U U3MEPUTEIBHBIM NPHOOpaM;

- HEYMEHHE OINpeAeNuTh MOKa3aHNe U3MEPUTEIBHOTI0 IpUoopa;

- HEyMEHHE COCTaBIIATh YPaBHEHHS PEaKIHii, 3JIeKTPOHHBIN OaIaHc;

- HapylleHue TpeOoBaHMI MpaBuil 6€30MaCHOT0 TPyAA MPH BBHIOJIHEHUHU SKCIIEPUMEHTA.

Herpy0Obie omn0ku:

- HETOYHOCTH (OPMYJTUPOBOK, ONpPEACTCHUN, TOHATHA, 3aKOHOB, TEOPUM, BBHI3BAHHBIC
HEMOJIHOTOM  OXBaTa OCHOBHBIX IPHU3HAKOB ONPEAETSeMOro TMOHATHS, OLIMOKH, BbI3BAaHHbIC
HECOOJTI0ICHUEM YCIIOBUI MPOBEACHUHN OMbITA HJIM U3MEPEHHI;

- OmMOKM B YCJIOBHBIX OOO3HAUEHUSAX HA NPUHLIUIHAIBHBIX CXEMaX, HETOYHOCTHU YepTEexXeH,
rpaduKoB, CXeM;

- TIPOIYCK WM HETOYHOE HANMCaHWe HAMMEHOBAHUHN eIMHUIL (PU3NYECKUX BEJTUYHUH;

- HEepalHOHAJIbHBIM BHIOOP X0/1a PELICHHUS.

Henouersr:

- HEpalMOHAJIbHBIE 3alMCH NPHU BBIYHUCICHUSX, HEPALMOHAIBHBIE IIPUEMbl BBIYMCIICHUH,
npeoOpa3oBaHM U PEIICHUH 3a/1a4;

- apudmeTHyecKre OMMOKHU B BBIYMCICHUAX, €CIIM 3TU OMIMOKU rpy00 HE MCKaXKaIOT peabHOCTh
MOJTyYEHHOTO PEe3yJIbTaTa;

- OTJAEJbHBIE MOTPEIIHOCTH B (HOPMYITUPOBKE BOIIPOCA UM OTBETA,

- HeOpeXHOE BHITIOJIHEHHE 3aIUCcel, YepTexel, cxeM, rpaduKoB;

- opdorpadudeckue u MyHKTYaIIMOHHBIC OITHOKH.



	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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