MynununanbHoe O0ro1KeTHOE 00111e00pa3oBaTesIbHOE YUPEKICHUE
«[Iprobckast cpemHsisi 001meo0pa3oBaTeIbHAs KO

PACCMOTPEHO

Ha 3acenann MO ecTecTBEHHO-
HaY4HOTO IMKJIa

Iporokon Ne 7

oT «29» aBrycra 2023 T.

INPUHSTO
Ha 3aCeIaHNHI

neaarorudycCKoro COBeTa mKoJbl

IIpoTokom Ne_18
ot «30» aBrycta 2023 .

Pabouas nporpamma
y4eOHOTO npenaMeTa « XUMHUSD
JUUISt OCHOBHOT'O O0IIIer0 00pa3oBaHUs
Cpok ocoenus: 2 roja (8-9 kmacchi)

YTBEPXKJAIO
JupeKTop LIKOJIbI
EHUH Muxann e e M'H. EHHH

Hukonaesuy

IMpuka3 Ne  556-ox
oT «31» aBrycra 2023 1.

CocraBuTenb(n): yauTenas XUMUAN

2023



XUMUA

PaGouas nmporpamma mo XMMHHM Ha YpOBHE OCHOBHOTO 0OIIero o0pa3oBaHusl COCTaBJICHA
Ha ocHOBe TpeOoBaHUII K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTENbHOW IMPOrpamMMbI
OCHOBHOTO o001iero o0pa3oBaHus, MpeAcCTaBIeHHbIX B DenepaibHOM TOCYJapCTBEHHOM
00pa3oBaTeIbHOM CTaHIAPTE OCHOBHOIO 00IIero oOpa3oBaHus, C Y4ETOM paclpeneinéHHbIX MO
KJlaccaM IpOBepsieMbIX TpeOOBaHWI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pazoBaTeNbHOMN
POrpaMMbl OCHOBHOTO OOIIET0 OOpa30BaHHS M SJIEMEHTOB COJCPIKAHHSI, MPEACTABICHHBIX B
YHuBepcaabHOM KoIU(UKATOpe MO XMMHH, a TakK€ Ha OCHOBE MPOrpaMMbl BOCIHUTAHUS
0o0y4aromuxcst Mpu TOJyYeHUH OCHOBHOTO o0miero obOpasoBanus u ¢ yuérom Konnenuuu
npenofaBaHus yueOHoro mpeamera «XuMHs» B 00pa3oBaTelbHBIX OopraHu3anusax Poccuiickoit
Oenepaniy, pealu3ylOIIUX OCHOBHEIC 00IIe0Opa3oBarebHbIe MporpaMMbl (yTB. PemreHuem
Konnernn Munnpocsenienust Poccuu, nmporokon ot 03.12.2019 N I1K-4BH).

HOACHUTEJBbHAA 3AIINCKA

CormacHo cBoeMy Ha3HaueHHIO pabodas TporpamMMa SBISIETCS OPUEHTHPOM IS
COCTaBJICHUSI PAaOOYMX aBTOPCKUX NPOTrpaMM: OHa JaéT MpPEICTaBlICHHE O MeJsIX, OoOIIen
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCSA CPEACTBAMU Y4eOHOTO TpeaMeTa
«XUMUS»;, YCTaHABIMBAaeT O00sA3aTEJIbHOE MPEIMETHOE COICpKAHUE, IPEAyCMaTpPHBACT
pacrpenenieHne ero Imo KiaccaM W CTPYKTypHPOBaHHME €ro IO pasfeliaM M TeMaM Kypca,
OIpeeNsieT KOJMYCCTBCHHBIC U KAUeCTBCHHBIC XaPaKTCPUCTUKH COJICPKAHUS; HaET MPUMEPHOE
pacmpenenenne ydeOHBIX 4YacoB IO TEMAaTHUECKHUM paslieiaM Kypca U PEKOMEHAYEMYIO
MOCJIEI0BATENBHOCTh UX M3YYEHHS C YUETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H,
JIOTUKU y4yeOHOTO TIpollecca, BO3PACTHBIX OCOOCHHOCTEW OOY4YarOIIMXCS; ONPEIesieT
BO3MOXHOCTH TpeAMeTa AJIs peaju3alud TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTenbHON TPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHusl, a TakKe TpeOOBaHUIA
K pe3yabTaraM OOydyeHHs] XMMHUHM Ha YpOBHE IeJeidl M3ydeHus IpeaMeTa M OCHOBHBIX BHJIOB
yueOHO-TT03HABATENbHON JEATENIbHOCTH/Y4eOHbIX JIEHCTBUN YUEHHKA 10 OCBOCHHIO y4eOHOTO
COJIepKaHUS.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA «XUMMUS»

Bxman yweOHoro mnpeamera «XuMHS» B JOCTHXKEHHE Li€JI€ OCHOBHOTO 0OILEro
o0pa3oBaHUsl OOYCIIOBJIEH BO MHOIOM 3HAu€HHEM XMMUYECKOH HayKH B TMO3HAHUU 3aKOHOB
IPUPOJIbI, B Pa3BUTHH MPOU3BOAUTEIBHBIX CHJI OOLIECTBA U CO3JaHUU HOBOW 06a3bl MaTepHaIbHOMN
KYJIBTYPBI.

XHMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK pAaCIIpOCTpaHUIa CBOE BIMSIHUE HA BCE
00J1aCTH 4eJI0BEYECKOIo CYIIECTBOBaHMS, 3a/lajla HOBOE BUJCHHE MHUpA, CTalla HEOTHEMIIEMBIM
KOMIIOHEHTOM MHPOBOW KYJIbTYpbI, HEOOXOIMMBIM YCIIOBHUEM JKHU3HHM OOIECTBA: 3HAHUE XUMUU
CIIY’)KUT OCHOBOM Uil (OPMHUPOBAHUS MHUPOBO33PEHHUSI 4YeNOBEKa, €ro IMpeJCTaBICHUH o
MaTepuaIbHOM E€MHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (hOpMUpYEMbIe XUMHUEN IPEICTaBICHUS O
B3aMMOIIPEBPAIICHUAX SHEPIMM W 00 SBOJNIONMU BEIIECTB B NPUPOJAE; COBPEMEHHAs XHMUS
HalpaBlieHa Ha pelleHue TINo0adbHBIX MPOOJEeM YCTOMYMBOIO pa3BUTHS YEIOBEYECTBA —
CBIDbEBOHM, OJHEPreTHYecKoW, TMHIIEeBOM M  SKOJIOTHYEeCKOM  Oe3omacHOCTH, MpolieM
3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaau3alii BO3MOYKHOCTEM [UIi caMopa3BUTUS M (POpPMUPOBaHUS
KYJBTYPBI JINYHOCTH, €€ 0011el U PyHKIMOHATIBHON IPAMOTHOCTH;



BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaronmxcs,
HaBBIKOB MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITEeNbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npo¢eCCHOHATIBHOM 1€ TENbHOCTH;

3HaKOMHUT CO CHEeNHM(PUKON HAYyYHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI LIEIOCTHOTO
B3IUIs/1a HA €JMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YYaIOLIHXCS;

CIOCOOCTBYeT (DOPMUPOBAHHMIO LIEHHOCTHOI'O OTHOLIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YEIOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
oOyJaronuxcs.

JlaHHbIe HANpaBlieHUs] B OOYYEHUH XUMHH OOECIIEUMBAIOTCS CIECHU(PUKON COAEpIKaHUS
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTUPOBAHHBIM OTpaKeHHEM 0a30BOi
HAayKH XMMUHU HA ONPEIETEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOI'O 0OLIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHHE
00y4arolMMHUCS CUCTEMbI IEPBOHAYAIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKON XUMUH.

CtpykTypa conepkanus npeamera chopMHUpOBaHa HA OCHOBE CHCTEMHOT0 TIOJX0/1a K €T
n3ydyeHno. CopepxaHue CKJIAJbIBAETCS M3 CHCTEMBI IOHATHM O XMMHMYECKOM D3JIEMEHTE U
BEILECTBE U CUCTEMBI IIOHATUN O XUMUYECKON PEAKLIAH.

O0e »TH cuUCTEeMBbl CTPYKTYpPHO OpraHM30BaHbl IO MPUHLUIY IOCJIEI0BATEIBHOTO
pa3BUTUsA 3HAHWW Ha OCHOBE TEOPETHYECKMX IIPEICTABICHUM pPA3HOTO YPOBHS: AaTOMHO-
MOJIEKYJISIPHOTO YYEHMsI KaK OCHOBBI BCET'O €CTECTBO3HAHU, ypoBHs [leproanueckoro 3akona /.
N. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XMMMHM, YYEHHUS O CTPOCHUM aTOMA U XUMHYECKOU CBS3H,
IpeICTaBICHUN 00 3JIEKTPOJMTHUECKONW IMCCOLMALMU BELIECTB B pacTBOpax. Teopermyeckue
3HaHMSI PAacCMaTPUBAIOTCS HA OCHOBE SMIMPUYECKH IOJYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCS MOCIEA0BATENBHO OT OJIHOTO YPOBHS K APYrOMY, BHIMONHAS QYHKIUU 00bSICHEHHS
U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS W BO3MOXXHOCTEM NPAKTUYECKOTO IPUMEHEHHS |
MOJIYYEHUS U3Y4aeMbIX BEILECTB.

Takas opranuzanus cojep’kKaHusi Kypca CIOCOOCTBYET NPEICTABICHUIO XHUMHUYECKON
COCTABJIAIONIEH HAay4HOM KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW NpUpoAbl. TeM caMbIM
o0ecreunBaeTcsi BO3MOKHOCTb (DOPMHUPOBAHUS Y OOYYaOLIMXCS LIEHHOCTHOI'O OTHOLIEHUS K
Hay4YHOMY 3HAaHHMIO M METOJAM IIO3HaHUs B Hayke. BakHO Takke 3aMETUTh, YTO OCBOEHUE
COIEpXKaHUs Kypca IPOUCXOAUT C IMPUBJICUYCHUEM 3HAHWKM U3 paHEe H3YYEHHBIX KYPCOB:
«Oxpyxaromuii Mupy, «buonorus» - 5-7 kiaccel u «®dusukay - 7 kiacc.

HEJIN U3YUYEHUSA YYEBHOI'O TIPEJMETA «XUMUS»

K HampaBneHuio mnepBOCTENEHHOW 3HAYMMOCTH TPU peanusalnuu 00pa3zoBaTeNIbHBIX
dbyHKIMH penMeTa « XUMHUS TPAAUIIMOHHO OTHOCST ()OPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOM
HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUICCKOM JISATEITHHOCTH YSJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYNBTYpHI. 3adada MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTCMbI XUMHUYCCKUX 3HaHHI71 — Ba)KHeI\/'IHII/IX q)aKTOB, HOH?ITI/II\/’I, 3aKOHOB U TeOpeTI/I‘—IeCKI/IX
MOJIO’KEHUH, TOCTYIMHBIX 00OOIICHHI MUPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKu, 3HAaHUH O
Hay‘-IHI)IX METOodax I/I3y'-IeHI/I5I BCIIECCTB U XUMHUYCCKUX peaKHI/II\/II, a TAaKXEC B q)OpMI/IpOBaHI/II/I n
pa3BUTHUU YMEHHH U CIOCOOOB NIEATEIHHOCTH, CBA3AHHBIX C TUIAHUPOBAHUEM, HAONIOJIEHUEM U
MIPOBEJCHUEM XUMHUYECKOTO DKCIIEPUMEHTA, COOIOACHUEM MPaBU 0€30MacHOr0 OOpaIIeHHs ¢
BEIECTBAMH B IOBCEIHEBHOM KU3HH.

Hapsiny ¢ 5TuM 1ienu u3ydeHus mpeaMera B MporpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX TIPUOPUTETOB B CHCTEME OCHOBHOTO oOimiero oOpa3oBanus. CeromHs B
o0pa3oBaHMM 0CO00 3HAYMMON MNPHU3HAETCA HAMPABICHHOCTh OOy4YEHHs Ha pa3BUTHE U
caMOpa3BHUTHE JIMIHOCTH, (POPMHUPOBAHKE €€ MHTEIUICKTA U 001Iel KyabTyphl. OOyueHne YMECHHUIO
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YUUTBCSI U TPOJIOJIKATH CBOE 00pa30BaHME CAMOCTOSITEIbHO CTAHOBUTCS OJHOW M3 Ba)KHEHIINX
GyHKIMHA y9eOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM NIpU M3Y4EHUM IIPEIMETa B OCHOBHOM IIKOJIE TOMUHUPYIOIIEE 3HAUECHNE
MPUOOPEH TaKKe LeH, KaK:

— dbopMUpOBaHHE  MHTEIUIEKTYaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHMI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSATHIO PEIICHHH, CIIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCTIOBUSM JKU3HH,

— HAMpaBJIEHHOCTh OOy4YeHHUSI Ha CHCTEMaTH4ecKoe MPUOOLICHHE YyYalluXcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IIO3HaHUS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieueHre yCaoBUH, CIIOCOOCTBYIOIIMX TPUOOPETCHHUIO 00yUJAIOIIUMHKCS OIbITA
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIBbHOCTH;

— dbopMupoBanue o61el (HyHKIIMOHAIBHON M €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCIIe YMEHUH OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIEr0 MUPA, UCTIONb3Ys 3HAHUS
U ONBIT, TOJYYCHHbIE MPH HU3YYCHUU XUMHUHU, MPUMEHITh UX NpPU pEHIeHHH NpodiieM B
IIOBCEJICHEBHOM KU3HU U TPYIOBOH IEATEIBHOCTH;

— dbopmupoBaHHe y O0YYarOMUXCS TYMAHUCTHUECKUX OTHOIICHHHA, TMOHMMAHUS
[EHHOCTH XUMHUYECKHX 3HAHHWM AJs BHIPAOOTKU HKOJIOTMUYECKU 1I€TIECO00Pa3HOTO MOBEACHUS B
OBITY W TPYAOBOM JAEATEIBHOCTH B LEISIX COXPAHEHHUS CBOErO 3J0pOBbS M OKpY’Karolleh
MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAIMM K OOY4EeHMIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY MPOWIIS ¥ HAITPABJIICHHOCTH JAILHEUIIIETO O0YICHHSI.

MECTO YYEBHOI'O IPEJJIMETA «XUMMUS1» B YYEBHOM IIJIAHE

B cucreme oOmero oOpazoBaHusi «XHUMHS» TMpU3HAHA O00S3aTENbHBIM Y4eOHBIM
OpeIMETOM, KOTOpPBbI BXOAUT B COCTaB IpeaMeTHOH obnactu «EcTecTBEHHO-Hay4HbIE
PEIMETHD».

VY4eOHbIM IJIaHOM Ha €€ U3y4eHHne oTBeIeHO 136 yueOHbIX 4acoB — 110 2 4 B HE/IENIO B 8 U
9 k1accax COOTBETCTBEHHO.

COAEPKAHUE YYEBHOI'O IIPEJJMETA «XUMMUSD»
8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Ponp Xxumuu B KM3HHM 4YenoBeka. Tena u BemectBa. dusznueckue
CBOICTBa BEIIECTB. ArperaTHOe COCTOSIHUE BellecTB. [IoHATHE 0 MeTOax MO3HAHMS B XMMHUHU.
Xumus B cucteMe Hayk. Hnctele BeniectBa U cMecu. Croco0sbl pa3aeseHus cMeceil.

ATOMBI U MOJEKYJbl. XUMHYECKUE 3JIEMEHTbl. CHUMBOJBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocThie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.
Xumuyeckasi popmyrna. BaneHTHOCTP aTOMOB XHMMHYECKHX DJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCUTeNbHas MOJIEKYJIsIpHas Macca.
MaccoBast 10J11 XUMHUYECKOIO 2JIEMEHTA B COEAMHEHHH.
Ouznyeckue U XUMHUYECKHE SBJICHUS. XUMHUECKas peaklus U e€ MPU3HaKU. 3aKOH COXpPaHEHUS
MAaccChl BEIIECTB. XUMHUECKHUEe ypaBHeHUs. Kiaccupukanus XuMIYeCKUX peakiuii (COeqMHEeHHUS,
pa3oXKeHMs, 3aMeIeHus, 0OOMEHa).

XUMHUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW TOCYI0H, C TpaBUIaMU PabOTHI B
nabopaTopuu U MpuEMaMu 0OpaIeHus ¢ JJabopaTOPHBIM 00OPYIOBAHUEM; U3YICHHUE U OTTMCAHUE
(GU3MYECKUX CBOWMCTB O0pa3lOB HEOPraHWYECKHX BEIIECTB; HaOmoaeHne (HU3HMUECKUX



(nu1aBlieHHE BOCKA, TasTHUE JIbJIa, PACTHPAHKE caxapa B CTYIIKE, KHUTIEHUE U KOHJIEHCALlMs BOJIbI) U
XUMHUYECKHX (TOpeHHE CBEYM, MpOKaIMBaHUE MEIHON IPOBOJIOKH, B3aUMOJCHCTBHE Mela C
KHUCJIOTOM) sIBJICHUM, HAOJIIOJIEHUE U ONUCAHHUE IPU3HAKOB IPOTEKAHUS XUMUYECKUX PEaKIUil
(pasnoxeHue caxapa, B3aMMOJICHCTBHE CEPHON KHCIOTBHI C XJIOPUAOM Oapuisi, pa3jioKeHHe
ruapokcuaa menu(Il) npu HarpeBanuu, B3auMoJeicTBUE kene3a ¢ pacTBopoM coiu Meau(lIl));
U3Yy4eHHEe CIOCOOOB pa3fiesieHus: cMeceil (C MOMOUIbI0 MaruHura, GuIbTpOBaHUE, BhIIIApUBaHUE,
JUCTWIIIALUS, XpoMaTtorpadusi), MpOBEIEHHE OYUCTKH MOBAPEHHOH COJH; HAONIOACHUE W
ONKMCAHUE PEe3yNIbTaTOB IPOBEICHHS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl;
CO3JIaHuE MOjIeIel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Ba:xuneiinue npeacraBuTe/ M HEOPraHMYECKNX BelIeCTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kuciaopon — 3J€MEHT U MIPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, Gu3nyecKkue U XMMUYECKHUE CBOWCTBA (peaklUuy TOPEHHUS).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4eHHUS KHCIOpoJa B JIabOpaTopuul U
MPOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupone. O30H — alioTporHas MOAUQpUKAIUs
KHCIIOpO/Ia.
TermmoBoit  3hdexT XuMHUUEeCKOW peakuu, TEPMOXMMUYECKHME YpaBHEHHs, OK30- U
OHAOTEpPMUYECKHE peakuuu. ToImauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOS.
Bonopon — snement u npocroe BeuiecTBo. HaxoxeHue Bogopoja B npupoje, pusnyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIOCOOBI TIOTYUYCHHUSI.

Kuciors! u coun.
Monsipablii 00BEM ra3oB. PacuéTel o0 XUMUYECKUM YPaBHEHUSIM.
®usnueckue cBoucTBa BOAbl. Boma kak pactBoputens. PactBopel. HacelmeHnsle u
HEHACBIIIICHHbIE PACTBOPBI. Pacmeopumocmsv eeujecms 8 6ode. MaccoBas HOJs BeEIlIeCTBa B
pacTBope. XuMHUYecKue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJIE M B KU3HU
yenoBeka. KpyroBopor Boabl B MpUpOJE. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus neopranmdeckux coeanHenuid. Okcunbl. Knmaccuduxammss oxcumos:
coJieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIE, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJIOB (MEXIyHapoaHas U TpuBHUaibHas). Dusnueckne M XMMHUYECKHE CBOWCTBAa OKCHIIOB.
ITony4yenue okcua0B.

OcHoBanus. Knaccudukaius ocHOBaHUMN: IETOYHN U HEpacTBOpUMbIe ocHoBaHMsI. HomeHkaTypa
OCHOBaHUH (MeXAyHapoaHas U TpUBUaJIbHAas ). PU3NYECKHIEe U XUMUYECKHE CBOIICTBA OCHOBAHU.
[Tonydyenne ocHOBaHMIA.

Kucnorel. Knaccudukanus xkucnor. HomeHknaTypa KHCIOT (MEXKIyHApoaHas H
TpuBHasbHasA). Pu3nuecKre U XUMUYECKHE CBOIcTBa KuciOT. Psan aktuBHOCcTH MetauioB H. H.
bekerosa. [TonyueHnue KUCIoOT.

Comu. Homenknarypa comnen.

du3nyeckue 1 XMMUYECKUe CBOMCTBa conell. [lonyueHnue coineil.

I'enetrnyeckas cBS3b MEXKAY KjlacCaMH HEOPTraHMYECKUX COEeTMHEHUH.

XVMHUYECKUN DKCIIEPUMEHT: KAauECTBEHHOE OIPENEIICHUE COACpXkKaHMs KHCIOpOoJa B
BO3/IyX€; MOJy4YeHHe, coOMpaHue, paclio3HaBaHUe U U3y4eHHE CBOMCTB KUCIOPO/1a; HAO0IeHUe
B3aMMOJIEMCTBYS BEIIECTB C KHCIOPOJOM M YCJIOBHSI BO3SHUKHOBEHMS WM NPEKPAIEHUs] TOPEHUS
(moxkapa); o3HaKoMJIeHHE ¢ 00pa3IaMu OKCUJIOB U OTMCAHKNE WX CBOMCTB; TIOJy4eHHE, COOMpaHue,
pacrio3HaBaHME U U3yYeHHE CBOMCTB BOJI0pO/ia (TOpPEHNUE); B3aUMOIeHiCTBHE BOAOPOAA C OKCHIOM
meau(Il) (Bo3MOXXHO HCIONIB30BaHME BUIEOMATEPHUATIOB); HaOJO/IEHHE OO0pa3loB BEIIECTB
KOJINYECTBOM | Moub; HCCIeOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C pa3IMYHOU
PacTBOPUMOCTBIO; PUTOTOBJIICHUE PACTBOPOB C OMPEAECIEHHON MacCOBOM JI0JIEl PaCTBOPEHHOTO
BEILIECTBA; B3aUMOJCICTBHME BOABI C MeETaUIlaMU (HAaTpUeM U KajablueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHAEOMATEPUANIOB); OINpEAEICHIEe PACTBOPOB KHUCIOT U IEJIOYEil ¢ MOMOIIbIO
WH/INKATOpPOB; HCCIEeIOBaHUE O00pa3loB HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KIACCOB;
HaOJII0/IeHuEe W3MEHEHUs OKpacKM WHAMKATOPOB B pPAcTBOpax KHCIOT U LIENIOYed; H3ydyeHue



B3aumozeiicTBus okcuga meau(Il) ¢ pactBopom cepHOM KMCIOTHI, KUCIOT C METaJlJIaMH, peakLuii
HEUTpaau3aluy; MOJIydeHNEe HEPAaCTBOPUMBIX OCHOBAHUM, BEITECHEHNE OJHOIO METalla JPYIUM
U3 pacTBOpa COJIM; PELICHUE OSKCIEPUMEHTAJIBHBIX 3a7ad II0 TeMe «BaxHednmue Kiaccsl
HEOPraHUYECKUX COCAVHEHUI.

Ilepnonnueckuin 3axkoH u Ilepuomudeckas cucrema xumudeckux snemenrtos I, U.
MenneneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHI

IlepBble MONBITKY KiIaCCU()UKALMU XUMUYECKUX 3JIeMeHTOB. [IoHsTHE O rpynIax cXOAHbIX
AJIEMEHTOB (IIEJIOUHBIE U I11E€JI0YHO3EMEIbHbIE METAILIbl, TaJIOTE€HbI, UHEPTHBIE T'a3bl). DJIIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCHIbI U THUPOKCHUIBI.

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumudyeckux osnemeHrtos [[. .
MenpeneeBa. KopoTtkonepuoanas u juimHHonepuonHas (opmbl Ilepuonnyeckoit cuctembl
xumuueckux snemeHToB Jl. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HUECKHA CMBICH
IIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne artomoB. CoctraB aromHbIx saep. HM3orombl. OnexTponsl. CrpoeHue
3JIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMUYECKUX 1eMeHTOB [leproauueckoi cucTeMsl
. W. MeHnneneeBa. XapakTepUCTUKAa XHUMHUYECKOTO 3JIEMEHTA IO €ro IOJOXKEHUIO B
ITepuoauueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paJyca aTOMOB XMMHUYECKUX IEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TpyNnaM M Inepuojam. 3HadeHue [lepmonunueckoro 3akoHa u
Ilepponnueckol CUCTEMBI XMMHUYECKHX DJIEMEHTOB Ul pa3BUTUA Hayku WM npaktuku. 1. M.
MenneineeB — yU4EHBIN U IPaXKIaHUH.

XuMH4YecKass ~ CBS3b. KoBanentnas  (mossipHass W HENOJIApHAsi)  CBS3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. FloHHAas CBS3b.

Crenenp  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponeccs
OKHCJIEHHS U BOCCTaHOBJIEHHs. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMUYECKUH HKCIEPUMEHT: H3y4deHHe OO0pa3l0B BEIIECTB METAaUIOB U HEMETAIIOB;
B3aUMOJCUCTBUE THIPOKCUIA LIMHKA C pacTBOpPaMU KUCIOT U WIECIIOYEH; IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3I0XKEHUS, COETUHEHN).
MexnpeameTHbie CBA3H.

Peanuzanus MexnpeaIMeTHbIX CBA3EHM MpU U3yYEeHUH XMMHHU B § KJIaCCEe OCYILECTBISETCS
yepe3 UCI0JIb30BaHue Kak OOIINX €CTECTBEHHO-HAYYHbIX OHATHUH, TaK ¥ MOHATHUH, SBISAIOIINXCS
CHUCTEMHBIMU IS OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OOme ecTecTBEHHO-HAy4YHbIE TOHATHS: HAaydHbIH (akT, rUmoresa, TEOpHs, 3aKOH,
aHaJIN3, CUHTE3, KJIacCupUKaus, IepuoIMIHOCTh, HAOII0AEHUE, IKCIIEPUMEHT, MOJIEIIMPOBaHHE,
U3MEPEHUE, MOJIEIIb, SIBJIICHUE.
®du3nka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, ©30TOIIbI, PaINOaKTUBHOCTb,
MOJIEKYJIa, YIEKTPUUECKHM 3apsii, BEIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEILECTBa, a3,
buznyecKkue BeIUYUHBI, €IUHULIBI U3MEPEHHUS, KOCMOC, TJIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: porocunres, qeixanue, ouochepa.

l'eorpadusa: armocdepa, ruapocdepa, MUHEpaNIbl, TOpPHBIE TMOPOJBL, TOJE3HBIE
HCKOIIaeMbl€, TOILINBO, BOAHBIE PECYPCHI.

9 KJIACC

BewecTBo M XMMHYeCKas peakuus

[lepnonnueckuit 3akoH. Ilepumonnueckas cucrema Xxumuueckux dnemeHtoB /[[. M.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kalldsd, KalbLUUsi U HUX COCOUHCHUM B COOTBETCTBUHU C
IIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.



CrpoeHue BeniecTBa: BUIbl XUMHUYECKOM CBA3M. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3H.

Knaccupukanuss m HOMEHKJIAaTypa HEOPraHMYECKHMX BEHIECTB (MEXIyHapoaHas |
TpUBMaAJbHAsA). XUMHUYECKHE CBOICTBAa BEIECTB, OTHOCSIIUXCA K pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COEAVHEHUMN, TEHETUYECKAasl CBSI3b HEOPIraHUUECKUX BEILECTB.

Knaccudukanus XuMUuecKuX peakluil Mo pa3JIuyHbIM MpU3HAKaM (IO YUCILYy U COCTaBY
YUYaCTBYIOUIMX B PEAKIMH BELIECTB, M0 TEIIIOBOMY 3P (HEKTY, 10 H3MEHEHHUIO CTETICHEH OKHCICHHS
XMMHYECKMX JJIEMEHTOB, [0 OOpaTUMOCTHM, IO Y4YacCTHIO KaTajaus3aropa). OJK30- H
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPAaBHEHUSI.

ITonatue o ckopoctu xuMu4eckoi peakuuu. [loHsTne 06 0OpaTUMBIX M HEOOpPATUMBIX
XUMHUYECKUX peakiusax. IIoHsTHE O TOMOreHHBIX M TeTEpOreHHbIX peakuusx. llonamue o
Xumuyeckom paeHogecuu. Daxmopwvl, eaUAIOWUE HA CKOPOCMb XUMUYECKOU peaxkyuu u
NON0JHCEHUE XUMUYECKO20 PABHOBECUSL.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  pEaKIMM,  JIEKTPOHHBIH  OajaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBl€HHE YPAaBHEHUH OKHMCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HEIIEKTPonUThl. KaTnonsl,
aHUOHBI. MexaHW3M JMCCOLMALMU BEILECTB C Pa3IMYHbIMU BUJIAMU XUMUYECKON CBA3HU. CTeNeHb
nuccounanuu. CUibHbIE U c1a0ble 3J1EKTPOIUTHI.

Peakiiun MOHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS peakluil HOHHOrO OOMeHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHeHUs peakuui. CBOICTBa KHCIOT, OCHOBAaHUM M COJEil B cBETE
OpeACTaBIeHUH 00 3JIEKTPOJUTHUYECKOW aucconuanuu. KadecTBeHHBbIE pEakLMU Ha HOHBI.
Touamue o euoponusze coneti.

XVUMUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMM KPUCTAJNIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMEeTaoB (rpaduTa U anamasa), CJI0KHBIX BEIECTB
(xJI0pua HATpUs ); UCCIIETOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKON peaKLUU OT BO3ACHCTBUS
pa3IUYHbIX (PAKTOPOB; HCCIEIOBAHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Ipolecca
JUCCOIMALIMU  KHMCIIOT, IIejaoded M cojeil (BO3MOXKHO HCHOJb30BAHHWE BHEOMATEPHAIIOB);
IIPOBEJICHUE OMNBITOB, WIIOCTPUPYIOIIUX TPU3HAKM NPOTEKAaHUs pPEeaKklIMil HOHHOTO OOMEHa
(oOpa3oBaHHEe oOcajKa, BBIJEIEHUE Traza, 0oOpa3oBaHUE BOJIbI); OMbBITOB, WIUTIOCTPUPYIOLINX
IOPUMEpPbl  OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (ropeHue, peakuuu PpasokKeHUs,
COEIMHEHUS ); paclio3HaBaHHE HEOPTraHUUECKHUX BEILECTB C MOMOILBI0 KaUeCTBEHHBIX PEAKINil Ha
VOHBI; PEIIEHUE DKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTauibl U MX cOeJUHEHUS

OOmiast xapakTepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHue U (pu3HuUecKue CBOICTBA IMPOCTHIX BELIECTB — TraJOr€HOB.
XVMHYECKHE CBOMCTBA HAa INpHUMEpPE XJopa (B3aMMOJEICTBHE C METAUIAMM, HEMETAJUIAMH,
nienoyamu).  XuopoBoaopod. ComsiHas KMCIOTa, XHUMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOJOPO/Ia HAa OPTaHM3M 4YeJIoBeKa. BaxkHelme Xaopuasl
U X HaXO0X/EHUE B IPUPO/IE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUSI.

Crpoenue 1 pu3nuecKue CBOUCTBA MPOCTHIX BELIECTB — KMUCIOPOa U CEpbl. AJIOTPOITHBIE
Moau(UKAIIMK KHUCJIOPOJia M Cephl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOpPOa, CTpOEHHUE,
¢du3nyeckrue U XUMHUYECKHe cBoicTBa. OKCUIBI Cepbl KaK MPEeACTaBUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kucnora, (usnueckue M XUMHUYECKHE CBOWCTBa (00IIMEe Kak IpeacTaBUTeNs Kiacca
KUCIOT U cnienrpuyeckue). XUMUYECKHEe PEaKIiHy, JeKallle B OCHOBE TPOMBIIIUIEHHOTO cItocoba
noaydeHus: cepHod KUCIoThl. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAUECTBEHHAs! PEaKIus Ha
cynbdar-uon. Haxoxxaenue cepel U e€ COCOTUHEHUH B mpupoje. XHUMHUYECKOE 3arpsisHeHHE
OKpYy’Karollel cpeapl COECOUHEHUSMHU cepbl (KUCIOTHBIE MHOXKIM, 3arps3HEHHE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS.



OOmast xapakTepucTHka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

A30T, pacrpocTpaHeHHe B MPUPOJE, PU3NUECKHEe U XUMHUYECKUe cBorcTBa. Kpyrosopor
a3oTa B IpUpoJe. AMMHAK, €ro (pu3n4ecKkue U XMMUYECKHUE CBOMCTBA, MOJIyY€HUE U IPUMEHEHUE.
Conn ammoHus, X (PU3NYECKHE U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius
Ha MOHBl aMMOHHA. A30THas KHCJIOTa, €€ IMoslyuyeHue, (pu3nyeckue U XUMHUYECKHE CBOMICTBa
(oOme Kak IpeACTaBUTENs Kiacca KUCIOT M crenududeckue). Vcnonap3oBaHne HUTPATOB U
coJieil aMMOHUS B Ka4Y€CTBE MUHEPAIbHBIX yA00peHU. XUMHUECKOe 3arpsA3HEHUE OKpYXKarolen
Cpelibl COEIMHEHUSAMH a30Ta (KMCIOTHBIE 10%K/IU, 3arpsA3HEHNE BO3/yXa, 1I0UYBbI U BOJJOEMOB).

docdop, amtorpornnsie Moaudukanuu Gochopa, GU3NIECKUe U XUMUYECKHE CBOMCTRA.
Oxcun docdopa(V) u pochopHas kucnora, GpusnuecKkue 1 XUMUIECKAE CBOHCTBA, MOJTyYCHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX yI0OPEHUH.

OOmas xapakrepuctuka syeMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

VYrnepos, amioTponHble MOAU(UKALMK, PAacCIpOCTpaHEHUE B MpUpoAe, (PU3NYECKUE U
XUMHYeckue cBoiictBa. AncopOuus. Kpyrosopor yriepona B mpupoge. OKcuiibpl yriaepona, ux
¢u3nueckue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIC OpPTaHMW3MBI, TOJIY4YEHHE U
IpUMEHEeHHe. DKOJOrnyeckue MpoOsieMbl, cBA3aHHble ¢ okcuaoMm yriepoaa (IV); rumoresa
rJ100aTbHOTO TOTEIJICHNsT KIIMMaTa; MapHUKOBBIA 3¢ (dekT. YroapHas KHCIOTa M €€ CONH, MX
¢u3nyeckue U XMMUYECKUE CBOMCTBA, MOJy4YeHUE U NpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoHAaT-MOHBIL. Vcronp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIICHHOCTH H CEITECKOM
XO034MCTBE.

[lepBoHayasibHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEAMHEHMSX YIJepoja
(MeTaH, 3TaH, ATWUJIEH, alETWJIEH, 3TaHOJ, IJMIEPHH, YKCyCHas KucioTta). Mx cocmas u
xumuyeckoe cmpoenue. [loHATHE O OHOJOTMYECKM BaKHBIX BEIECTBAX: JKHUpaxX, Oenkax,
yIJIEeBOAAX — U MX POJNU B JKU3HU ueloBeKa. MamepuanbHoe eOUHCMEO Op2aHU4ecKux u
Heop2aHu4ecKux coeOuHeHull.

Kpemuuii, ero ¢usmyeckue M XHMMHUYECKHE CBONCTBA, MOJyYeHHE M MpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencraBieHuss o6 okcuge kpemuus (IV) u
KpeMHHEBOM kucnoTte. CHUIMKaThl, UX HCIOJIb30BaHHE B OBITY, MEAULIUHE, IPOMBIIIJICHHOCTH.
Baoicnetivue cmpoumenvHvle Mamepuanvl: Kepamukd, cmekio, yemeHm, 6emoH, dtcene300emon.
IIpobnemer 6e30nacH020 UChOIL30BAHUS CMPOUMETILHBIX MAMEPUANOE 8 NOBCEOHEEHOU ICUSHU.

XUMHUECKUI SKCIEPUMEHT: H3yueHHe 00pa3l0oB HEOPraHWYECKHX BEIIEeCTB, CBOMCTB
COJITHOM KHUCIJIOTBI; IMPOBEIEHUE KAYECTBEHHBIX peaKkUWi Ha XJOPUA-HUOHBI U HaOIIO/IeHUE
NPU3HAKOB MX TMPOTEKAHMs; OINbITHI, OTpa)karolue (QHU3NUYECKUe M XUMHUYECKHE CBOICTBa
TaJIOTEHOB U UX COEJUHEHHH (BO3MOXHO MCIIOJIb30BAHME BHJIEOMATEPUANIOB); O3HAKOMIJICHHE C
o0Opa3iaMu XJI0pUI0B (TAlOT€HUI0B); O3HAKOMJICHHE C oOpas3laMu cepbl U €€ COeIMHEHUSIMU
(BO3MOXHO MCTIOJIb30BAaHUE BHICOMATEPUAIIOB); HAOJIIOICHHE TTpoliecca O0yTIUBaHMS caxapa Mo/
NeCTBUEM  KOHIIEHTPHUPOBAHHOM CEpHOW  KHUCIOTHI; H3YYEHHE XHMHYECKHX CBOMCTB
pa30aBIeHHON CepHOM KHUCIIOTHI, NPOBEIECHHWE KAaueCTBEHHOM peakIMu Ha cylabdaT-uoH u
HaOJroleHne Tpu3HaKa e€ MPOTEKaHWs; O3HAKOMJIEHHE ¢ (PU3MUECKMMH CBOMCTBAMHU a30Ta,
docdopa 1 ux coequHeHN (BO3MOKHO UCIIOIH30BaHUE BHICOMATEPHAIIOB), 00pa3iaMu a30THBIX
U (ocopHbIX ynoOpeHHH; ModydeHHe, COOMpaHHe, paclo3HaBaHHE M H3Y4YEHUE CBOWCTB
aMMHaKa; MPOBEJCHNE KAa4eCTBEHHBIX PEaKIMii HAa WOH aMMOHHS W (ocdaT-WOH W U3ydCHHE
IPU3HAKOB UX MPOTEKaHMs, B3aMMOIEHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEbIO
(BO3MOYHO MCMOJIb30BaHUE BUEOMATEPHATIOB); U3YUEHHUE MOENIel KPUCTANINYECKUX PEIIETOK
anMasa, rpaduTta, QysiepeHa; 03HaKOMIEHHE C TPOIIECCOM aJICOPOLIMU PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOra3a; MojyyeHue, cCoOupaHue, pacro3HaBaHue
U M3Yy4EHHUE CBOWCTB YIJICKHCIIOTO Ta3a; MpPOBEJICHHE KaueCTBEHHBIX peakUuii Ha KapOoHAT- u
CHJIMKAaT-UOHbl ¥ M3y4EHHE NPHU3HAKOB HUX MPOTEKaHMs; O3HAKOMJIEHHE C MPOIyKLIHEH
CUJIMKATHOM IPOMBILIJICHHOCTH; PELICHUE JKCIEPUMEHTAIbHBIX 3a4ad M0 TeMe «BakHelmue
HEMETaJJIbl U UX COCIUHEHUSD).



MeTa/libl M UX COeTUHEHUS

OOmiasi xapakTepUCTUKa XHUMHUYECKHUX DJJIEMEHTOB — METAJJIOB Ha OCHOBAHMM HX
nonoxkeHus B [lepuonnueckont cucreme xumuyeckux emeHToB . 1. Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckass CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
pemiéTka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUH MeTamioB. Du3nueckue U XUMHUYECKHE
cBoiicTBa MetayyioB. OO1Iue crnocoObl moixydeHus: MetaysioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[lenounsle MeTaIIBL: TOJIOKEHUE B [leproauueckoil cucTeMe XUMHUUYECKUX 3JIEMEHTOB /1.
W. MenpneneeBa; CTpOCHHE MX aTOMOB; HaxoXJeHUE B npupoje. Ousndeckue U XUMUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUAPOKCUABI HaTpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIMHEHUM.

[IlesrouHO3eMenbHBIE METAUIBI MAarHMii M KajubLMW: mosoxkeHue B llepuogmueckoit
cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa; CTpoe€HHE HMX AaTOMOB; HaxO0XKJIEHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus M Kalblusa. BaxkHelmme coenruHEHUs
KanbpIus (OKCU, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B [lepuonnyeckoii cucreme xumuueckux aemenToB . . Menneneesa;
CTPOCHHME aTOMa; HaxoXkJaeHue B npupozae. Ousnueckue U XMMUYECKHUE CBOWCTBA AJIFOMUHMSL.
AmMoTepHBIe CBONCTBA OKCHIA U THIPOKCH/IA ATFOMHHHS.

Kenezo: mnonoxenne B Ilepuonnueckoil cucreme xumuyeckux »sgeMeHtoB J[. .
MeneneeBa; CTpoeHUE aTOMa; HaXOXKJAeHUE B npupoje. Pusndeckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Okcuabl, Tuapokcuabl U coiu skenesza (1) u sxemesa (III), ux cocra, cBoicTBA U
IIOJIyYECHHUE.

XUMUYECKUH JKCHEPUMEHT: O3HaKOMIIEHHE C O0pa3llaMH METajuloB U CIUIaBOB, HX
(¢u3NYEeCKUMU CBOMCTBAMH; H3y4YEHHE pE3yJbTaTOB KOPPO3UM METaIOB  (BO3MOXKHO
MCIIOJIb30BaHUE BHIEOMATEpUaIoB), 0COOEHHOCTEN B3aUMOACHCTBUS OKCHIA KA U HATPHS C
BO/IOM (BO3MOKHO MCIIOJIBb30BaHUE BUAECOMATEPUAIOB); UCCIIEIOBAHUE CBOMCTB JKECTKON BOBI;
mpolecca TOpPEeHUs >keje3a B KHCIOpoAe (BO3MOXHO HCIIOIb30BaHHE BHAEOMATEPUATIOB);
MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIUN Ha MOHBI (MarHusi, KaJabIusl, A TFOMUHUS, IUHKA,
xenesa(Il) u xenesa(Ill), meau(Il)); HaGnrogeHne U onKcaHKe MPOLIECCOB OKPAIIUBAHUS TUIAMEHH
MOHAMHU HATPUS, KaJUsl U KalblKs (BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPHUATIOB); HCCIIEI0OBAHNE
aM(}oTepHBIX  CBOMCTB THAPOKCHAA  AIOMHUHUS W THAPOKCHUIA IIMHKA; pEIIeHue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BakHeillre MeTaibl U UX COCIUHEHUS.

XuMus M OKpyxKamouas cpeaa

HoBbele maTtepuanbl u TexHonoruu. BemjectBa M maTepuanbl B MOBCEIHEBHOM >KU3HU
yesoBeka. XUMUsS U 310poBbe. be3onacHoe HCIOIb30BAHNE BEIIECTB U XUMUYECKUX PEAKIUN B
ObiTy. [lepBas moMoOIIb MPH XUMHUYECKHX OKOTax M OTpaBleHUsSXK. OCHOBBI AKOJIOTHYECKOM
rPaMOTHOCTH. XHMMHMYECKOE 3arpsi3HEHHE OKpyKawlled cpeabl (mpeaenbHas AOMycTUMast
koH1eHTpanus BemecTB — [1JIK). Ponb Xumun B pelieHnn d3KOJIOTUYECKUX MTPOOITEM.

[IpupoHbIe UICTOYHUKH YTIIEBOJIOPOIOB (YroJib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.

XUMHUYECKUN SKCIIEPUMEHT: H3ydeHHE 00paslloB MaTepHalioB (CTEKJIO, CIJIaBbl METAJIOB,
MOJIMMEPHBIE MaTEPHUAJIbI).
MexnpeameTHblie CBSI3H

Peanuzaius MeXMpeaMEeTHBIX CBSA3€H MPU U3YyYEHUH XUMHUH B 9 Kilacce OCYIECTBIIAETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHITHH, TaK ¥ TIOHSATHH, SBIISTFOIITIXCSI
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TOHSATHS: HAy4HBIH (akKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJIN3, CUHTE3, KIaccu(uKaIus, IepuoIMIHOCTh, HAOTIOACHHE, IKCIIEPUMEHT, MOJISITHPOBAHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PEeKT, TEXHOTIOTHS, MaTepHAaIbI.

®dusnka: marepus, aroM, O3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUYECKUH 3apsj, MPOBOAHHMKH, MOJYIPOBOJHUKH,
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TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTbH, KpUCTAIITMYECKAsl PeIIETKaA, CIUIaBbl, (PU3NUECKHUE BEIIUYNHBI, €TUHUIIbI
WU3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢orocunres, npixanue, 6uocdepa, F3KOCUCTEMA, MHUHEpAIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MUHEpaNIbl, TOpPHbIE MOPOIBL, TOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«XHUMHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3yuenne XMMUM B OCHOBHOHM IIIKOJIE HAmpaBJICHO Ha JOCTHKCHHE OOYYaroUMMHCS
JUYHOCTHBIX, METAIIPEIMETHBIX U NIPEIMETHBIX PE3YJIbTaTOB OCBOCHMSI YU€OHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHMS IPOrpaMMbl OCHOBHOIO 0O1Iero o0pa3oBaHus
JOCTUTAIOTCS B X0/1¢ O0yYeHHSI XUMHUH B €MHCTBE y4eOHOW M BOCHHUTATEIBHOW NEATEIHLHOCTH
Opranuzanuu B COOTBETCTBUY € TPAAULIMOHHBIMU POCCUNCKMMH COLMOKYJIBTYPHBIMH U [yXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEIEHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIM3ALMU 00 y4aroIIUXCsl.

JIM4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHUCIIE B YACTHU:

RAMPUOMUYECKO20 60CNUMAHUA:

— LIEHHOCTHOI'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAyYHOMY HACJIEIWI0, MOHUMAaHHS 3HAYCHHs XMMHUYECKOM HAyKM B KH3HU COBPEMEHHOTO
o0miecTBa, CIIOCOOHOCTH BIIAJICTh JIOCTOBEPHOW HH(OpMAIMEH O MEPEeIOBBIX IOCTHIKCHHSIX U
OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHON XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTpONCTBE MHpa 1 0OIIECTBA;

2PAdsCOAHCKO20 60CNUMAHUA:

— MpEACTABJICHUA O CONUATIBHBIX HOPMAX U IpaBUJIaX MEKINYHOCTHBIX OTHOIIIEHUH
B KOJUIEKTHMBE, KOMMYHHUKATHMBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOHN, y4eOHO-
HCCIIEIOBATENILCKOM, TBOPYECKON U APYTUX BUJIAX AEATEIbHOCTH;

— TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JI€ATETbHOCTH TIPH BBITIOJIHEHUH
yueOHBIX, TO3HABATEIbHBIX 3a7ay, BBINOJIHEHUH XHMHYECKUX OKCIIEPUMEHTOB, CO3JAaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHUIO M B3aUMOIIOMOIIM B IPOIECCE ITOU
yueOHOM NesTeNbHOCTH;

— TOTOBHOCTH OLIECHUBATH CBOE NOBEICHHUE U MIOCTYIIKA CBOUX TOBAPUIIEH C O3ULIMU
HPABCTBCHHLBIX U IIPABOBEIX HOPM C y‘IéTOM OCO3HaHUus HOCJ'IG)ICTBI/Iﬁ IIOCTYIIKOB;

UEHHOCMU HAYYHO20 NO3HAHUS:

— MHPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE MW XHUMHUYECKOW peakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBIISIONIMX OCHOBY IS
MOHMMAaHHUS CYITHOCTH Hay4YHOUM KapTUHBI MUPA; PECTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHUS TIPUPOBI, B3aUMOCBS3SIX UEJIOBEKA C MPUPOTHON CPeAoi, O pOJIM XUMHUH B MMO3HAHUH
ATUX 3aKOHOMEPHOCTEN;

— IMO3HAaBAaTCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha ITOJYUCHHUC HOBBIX 3HAaHUU 110
XUMUH, HEOOXOTUMBIX 7151 O0BSICHEHHS HaOII01aeMbIX MTPOLIECCOB U SBJICHUM;
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— MMO3HABATEIbHOU, MH(GOPMAIIMOHHOW M YUTATEIIbCKON KYJbTYPHI, B TOM YHCJIE
HaBBIKOB CAMOCTOSITENIbHOW pPa0OThI € Y4YeOHBIMH TEKCTaMH, CIPAaBOYHON JUTEpaTypoOi,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMH UH(DOPMALIMOHHBIX TEXHOJIOTUH;

— uHTEepeca K OOYYEHHI0O M TIO3HAHMIO, JIF0OOO3HATENbHOCTH, TOTOBHOCTU H
CHOCOOHOCTH K CaMOO0Opa30BaHHUIO, TMPOEKTHOW W HCCIENOBATEIbCKOW MEATENbHOCTH, K
OCO3HAHHOMY BBIOOPY HAMpaBICHHOCTH U YPOBHS 00Y4YEeHHUsI B TaTbHEHIIEM;

dopmuposanus Kyaromypul 300po6va:

— OCO3HAHUS LIEHHOCTU H3HU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHUS MOCIEACTBHI W HENPHSITHS BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
MpaBHII OE30MMACHOCTH TP OOPAIICHNUN C XUMHUYECKHMH BEIIECTBAMHE B OBITY U peaibHON KU3HHU;

mpy006020 60CnUmMaHUA:

— MHTEepeca K MPAKTUYECKOMY M3YYCHHIO MPO(GEeccHii U TpyAa Pa3Iu4HOTO Poja,
YBa)XCHHE K TPYAY U pe3yJIbTaTaM TPYIOBOU JEATEIBHOCTH, B TOM YHMCIIE HA OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAHHOIO BbIOOpAa WHIAMBUAYAJIbHONH TPaeKTOPUU
POJOJDKEHU O0pa30BaHUS C YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH; yCHemHoi Mmpo)eCCHOHAIBHOW IEATETbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUI; TOTOBHOCTb a/1alITUPOBAThCS B IPOPECCHOHANIBHOI cpele;

IKOJI0ZUYECKO20 60CRUMAHUA:

— HKOJIOTMYECKH 1IeTIECO00Pa3HOr0 OTHOLIEHHS K MPUPOJIE KaK UCTOYHHUKY )KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUs, NMOHMMAHHS IICHHOCTH 3J0POBOTO M Oe3ormacHoro odpasa
JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3HMUECKOMY U ICUXUYECKOMY 3JI0POBBIO,
OCO3HAHUS [IEHHOCTH COOJI0IEHUsSI TIPaBUJI OE30MaCHOTO MOBEICHUS TTPH paboTe ¢ BEIIECTBAMHU,
a TaKkKe B CUTYAIIUAX, YIPOXKAIOIINUX 37J0OPOBBIO U KU3HHU JIOJCH;

— CIIOCOOHOCTH TPHUMEHSTH 3HAHUS, MONy4yaeMble MPU H3YYCHHHM XHUMUH, IS
pelleHuss 3a/ad, CBSI3aHHBIX C OKpY)KalIed MPUPOAHON Cpeaoid, TMOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPhI, 0CO3HAHUS I100ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U My Tel
WX pEIICHUs MOCPEACTBOM METOJIOB XUMUU;

— HKOJIOTHYECKOTO MBIIUICHHSI, YMEHHUS PYKOBOJICTBOBATHCS UM B MTO3HABATEIHHOM,
KOMMYHUKATUBHOM M COLIMAIIbHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe meTampeaMETHBIX Pe3yNbTAaTOB BBIAEISIOT 3HAUMMBbIE ISl (POPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYUHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTe3a, (aKT, cUcTeMa,
MIPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEAMETOB (pOpMUPOBATH MPEICTaBICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U YHUBEpCalbHblEe ydeOHble NEHCTBUS (I10O3HaBaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETYJISTHUBHBIE), KOTOpbIE OOECIeYHBaOT (OPMHUPOBAHHME TOTOBHOCTH K
CaMOCTOSITEIbBHOMY  IUJIAHUPOBAaHUIO U OCYILECTBICHHIO  y4yeOHONW  JESTeNbHOCTH.
MertamnpenMeTHbIe pe3yabTaThl OCBOCHHS 00pa30BaTENbHOW MPOTrpaMMbl MO XMMHUHU OTPaXaroT
OBJIQJICHHE YHUBEPCAJIbHBIMU IIO3HABATEIbHBIMU ACHCTBUSAMH, B TOM YHCIIE:

OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMHU MMO3HABATEC/IbLHBIMHU }IeﬁCTBI/IHMH.
Bbazoevimu nozuueckumu oeticmeuamu:

— YMCHHEM HUCIIOJIb30BaTh HpI/IéMBI JIOTUYCCKOI'0O MBIIIJICHUS ITPHU OCBOCHUN 3HAHMWI:
PaCKpBIBATH CMBICII XUMHWYCCKUX MMOHSTHH (BBIILGJI}ITB HX XapaKTCPHBIC IPU3HAKH, YCTAHABJINBATH
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B3aMIMOCBSI3b C JAPYTUMHU TOHSTHSAMH), WCIIOJIb30BaTh TMOHSATHS AJsi OOBSICHEHUS OTICIBHBIX
(aKTOB U SIBJICHUH; BBIOUpATh OCHOBAHUS M KPUTEPUH JIJIs KiIacCU(PUKAITMTN XUMUYECKHUX BEIICCTB
Y XMMHYECKUX PEAKLIUI;

— yCTaHABIIMBATh TMPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXIY OOBEKTAMH H3YYCHHS,
CTPOUTD JIOTHYECKUE PACCYKICHHS (MHIYKTUBHBIC, IEyKTUBHBIE, 110 aHAJIOTHH); IE1aTh BHIBOIBI
¥ 3aKJIIOUCHHS,

— YMEHUEM TMPUMEHSTh B TIpPOLlECCe TO3HAHUS TMOHATUS (MPEIMETHbIE |
MeTalpeAMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, MCIOJb3yeMble B  XHUMUH,
peoOpa30BhIBATh IIUPOKO MPUMEHSIEMbIE B XUMHHM MOJIETbHBIC MPEICTABICHUS — XUMUYECKUMA
3HaK (CHMMBOJI DJIEMEHTA), XMMHUYecKas (opMmysia M ypaBHECHHUE XHMHUYCCKOM PEaKIUH — TIPH
peleHnr yueOHO-TI03HaBATEIIbHBIX 33/1a4; C YIETOM 3THX MOJICIBHBIX MPEACTABICHUI BBISBIIATH
U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH M3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XAMHYECKUX PEAKIIUN;

— BBISIBJIATH  OOIIME 3aKOHOMEPHOCTH, IPHYMHHO-CICJACTBCHHBIE CBSI3U U
MPOTUBOPEYUS B U3yUaEMbIX MPOLECCAX U SBJICHUSIX;

bazosevimu uccneoosamensvckumu 0eicmeuaAmu:

— YMEHHEM HCII0JIb30BAaTh IIOCTABIEHHBIE BOIMPOCHI B KauecTBE HHCTPyMEHTa
MO3HAHUS, 2 TAK)KE B KAYECTBE OCHOBHI JIJIs1 (YOPMHUPOBAHUS THIIOTE3HI TI0 IPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXJICHHIA;

— npuoOpeTeHnue OmbiTa IO IUIAHUPOBAHUIO, OpPraHU3allid U TMPOBEACHUIO
YUEHUYECKUX OKCIIEPUMEHTOB: YMEHHME HaOJI0/aTh 3a XOJOM IIpOLiecca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3yiabTaT, (opMyIHpoBaTh OOOOIIEHHS U BBIBOABI IO pe3ylbTaTaM
NPOBEIEHHOTO OTBITA, HCCIEIOBAHNUS, COCTABIIATH OTUET O MPOJICIIAHHON paboTe.

Pabomoii ¢ ungpopmavueii:

— YMEHHMEM BbIOMpaTh, AHAIM3UPOBATh M HUHTEPIPETHPOBATH HH(OPMALINIO
pPa3IUYHBIX BHUJOB M (POpM MpencTaBiICHMs, MOJIY4aeMyl U3 Pa3HbIX MCTOYHUKOB (HAay4dHO-
HOMyJsipHAsl —JUTepaTypa XUMHMUYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE TOCOOUS, PEecypchl
WuTepHeTa); KpUTUYECKHU OLIEHWBATh IPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

— YMEHHMEM MPUMEHSTh PA3JIMYHBbIE METOJbl M 3alpoChl MPHU IOUCKE U OTOOpE
UHPOPMALIUM U COOTBETCTBYIOIMX JAaHHBIX, HEOOXOAMMBIX JUIS BBINOJIHEHUS YUYEOHBIX U
MO3HABATEJIbHBIX 33J]a4 ONpeAeNEHHOr0 TUIa; MPUOOPETEHNE OIbITa B 00JIACTH MCIOIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUMH, OBJaJeHHE  KYyJIbTYpOH  aKTMBHOTO
WCIIOJIb30BAaHUSl PA3JIMYHBIX TMOUMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BbIOMpATh ONTHUMAJIbHYIO
dopmy mnpeacTaBieHUs HHPOPMALMU M WUIIOCTPUPOBATh pelIaeMble 3a/laud HECIOKHBIMU
CXeMaMH, AMarpaMMaMHu, ApyruMu GopMaMu rpaduku 1 UX KOMOUHAIUSMU;

— YMEHMEM MHCIOJIb30BaTh M  aHAIM3MpPOBaTh B Ipolecce ydyeOHOU W
UCCIIEIOBATEIbCKON JIEATENIbHOCTH HMH(GOPMAIMIO O BIMSHUU MPOMBIIUICHHOCTH, CEIbCKOT0
XO035IIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIe MPUPOIHON CPEeIbl.

YHuBepCcaATbHBIMA KOMMYHHKATHBHBIMH JICHCTBUSMHU:

— YMEHHMEM 3aJiaBaTh BOIPOCH (B XOJle Juaiora /Wil AUCKYCCHUHU) MO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBaTh CBOM MPEUIOKEHUS OTHOCUTENIBHO BBIOJHEHHUS
MPEI0KEHHOM 3a/1a4u;

— MpUOOpPETeHNE OIBbITa NPE3CHTAIlMH PE3yJIbTaTOB BBITOJHEHHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpCTHUKAMU IO3HABATENIbHON H
HCCIIEIOBATEIbCKON JIEATENIbHOCTH TPH PEIICHHHM BO3HHUKAIOIIUX MpoOjeM Ha OCHOBE ydéra
O0IIMX WHTEPECOB M COIVIACOBAHMS TMMO3MIMN (0OCYXICHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
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HITYPMBI», KOOPAHHALIUS COBMECTHBIX JCUCTBUIA, OMpeIeTICHNEe KPUTEPHUEB MO OIICHKE KauecTBa
BBITIOJITHCHHOW pabOTHI | JIp.);

YHUBEpCaIbHBIMU PeryasiTHBHBIMU JICHCTBUSIMHU:

— YMEHHEM CaMOCTOSITENIbHO OMNpeNesTh LeNH JAESITeIbHOCTH, IUIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIMPOBATH U MPU HEOOXOAUMOCTU KOPPEKTHPOBATH CBOIO AEATEIBHOCTD,
BBIOMpaTh HamOoisiee d(PpPeKTUBHBIE CMOCOOBI pelieHUs YYEOHBIX W TO3HABATEIBHBIX 3ajad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh NPEIJIOKECHHBIA aJITOPUTM IEUCTBUM INpU
BBITMIOJTHEHUH 3aJJaHHH ¢ y4ETOM MOJTyYEHUS] HOBBIX 3HAHUM 00 N3y4aeMbIX 00BEKTaX — BEIIECTBAX
U PeaKIHsIX;

— OLIEHUBATh COOTBETCTBHUE MOJIYYEHHOTO Pe3yJIbTaTa 3asBICHHOM LIeH;

— YMEHHUEM HUCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MIpeyIaraéMble B yCIIOBUU
3aJlaHni.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOCHHIO O0OS3aTENBHOTO COJIEPIKaHUsA,
YCTAaHOBJICHHOTO JIaHHOW palbodeil MporpaMMoM, BBIIEISIOT: OCBOCHHBIE OOYYAIOIIMMUCS
Hay4yHbIe 3HAHUS, YMEHHSI U CIOCOOBI NEHCTBUH, creruduyeckue g MpeAMETHOW o0nacTu
((XI/IMI/ISI», BUJbl ACATCIBHOCTU II0 TOJYYCHHUIO HOBOI'O 3HAHUA, €TI0 MHTCPIIPETAlHNHU,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX M HOBBIX CUTYAIUsX.

[IpenmeTHBIC pe3yNbTaThI MPEICTABICHBI 10 T0IaM 00YUEHHS U OTPaXar0T CHOPMHUPOBAHHOCTD Y
00y4aromuXxCcsl CNEAYIOUUX YMEHHI:

8 KJIACC

— pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHSITHI: aTroM, MOJEKyJa,
XUMHYECKHM 3JIEMEHT, IIPOCTOE BEILIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BaJEHTHOCTh, OTHOCUTENIbHAS aTOMHAas M MOJIEKYJsIpHas Macca, KOJIMYECTBO
BEIECTBA, MOJIb, MOJISIpDHAsh Macca, MaccoBas JOJs XUMHYECKOIO JIEMEHTAa B COCIMHEHUH,
MOJIIDHBIA O00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb, AJIEKTPOOTPULATEIBLHOCTb, CTEIEHb
OKHUCJICHHS, XUMHYECKasl peakius, Kiaccu(uKaius peaklMii: peakllud COSAUHEHUs, PeaKIuu
pa3ioKeHusl, peakluu 3aMEIlIeHUs, peaklHu OOMEeHa, 5K30- U DHJIOTEPMHUYECKHE pEaKIIHH;
TEII0BOM A dEeKT peakiuu; sapo aToMa, FIEKTPOHHBIN CION aToMa, aTOMHAasi OpOUTallb, Pauyc
aToMa, XMMMUECKasl CBA3b, MOJSIPHAs W HEMOJSpHAas KOBaJIEHTHasl CBSI3b, MOHHAs CBA3b, HOH,
KaTHOH, aHWOH, PACTBOP, MAacCOBasl 10JI BEIIECTBA (MIPOLIEHTHAS KOHIICHTPAI[Hs) B PACTBOPE;

— WJUTFOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATUI U IPUMEHATD 3TH
TIOHSITHUS TIPU OTMCAHHUY BEIIECTB M MX MPEBPAIICHUI;

— HCIOJIb30BaTh XMMHUUYECKYI0 CHMBOJMKY JJIsi COCTaBlieHUS (DOpPMYN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

— OIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTEIIEHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCTMHEHUSAX; IPUHAIEKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIacCy coeAuHeHud 1o ¢dopMmysaM; BHJ XHMHUYECKOW CBs3M (KOBAJIGHTHAass W HOHHAs) B
HEOPraHUYECKUX COEAVHEHUSX;

— packpsiBaTh  cMbic  [lepmogmueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAaHHUE TEPUONUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT
ux nojoxxeHus B Ilepnonnueckoil cucreme; 3aKOHOB COXPaHEHMsI MacChl BELLIECTB, TOCTOSHCTBA
coCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs1, 3aKOHa ABOTajpo;

— ONKCHIBATh M XapaKTepu3oBaTh TabnuuHyo (opmy Ilepnoanueckoil cucremsl
XUMHUYECKHUX SJIEMEHTOB: pa3linyaTh MOHATUS «TJIaBHAas MOATpymnmna (A-Tpymnmna)» U «moOodHas
noarpynma (b-rpynmna)», manbie W OoNbIIME TEPUOIBI, COOTHOCHUTH O00O3HAYCHHS, KOTOpHIC
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umerotes B tabnune «lleproanueckas cucteMa XUMHYecKuX aneMeHToB J[. M. MenaeneeBay ¢
YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOSHHSI aTOMOB XUMHUYECKUX HJIEMEHTOB (COCTAB U 3apsij s/pa,
o011ee YMCII0 3JEKTPOHOB U PaCHpPEIEICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

— KIaccu(UUuUpoBaTh XMMHUYECKHE OJEMEHTBI; HEOPraHWYEeCKHE BEIEeCTBA;
XMMHUYECKHE Peakluu (110 YMCIy M COCTaBY Y4acCTBYIOLIUX B PEAKLUHU BELIECTB, [0 TEINIOBOMY
dbdexry);

— XapakTepu3oBaTh (OMHMCHIBATh) OOLIME XWMHYECKHME CBOWCTBA BEIIECTB
pa3IM4YHBIX KJIACCOB, IOATBEPXKAas ONMCAHME MPUMEPAMU MOJIEKYJSIPHBIX YpaBHEHMMU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIU;

— IIPOrHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX Kad€CTBEHHOI'O
COCTaBa; BO3MOKHOCTH NPOTEKaHUS XUMUYECKUX ITPEBPALLICHUI B PA3JIUYHBIX YCIOBUIX;

— BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BEILIECTB;
MacCOBYIO JOJTI0 XUMHUYECKOTO 3JIEMEHTA 110 (popMyJie COeTMHEHHS; MACCOBYIO JOJIIO BEIIECTBA B
pacTBOpE; MPOBOIUTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEaKIINH;

— IIPUMEHSTh OCHOBHBIE OIEPAllMU MBICIUTEIBHON [EATENbHOCTH — AaHalu3 U
CHHTE3, CpaBHEHME, 000OIIeHHEe, CUCTEMAaTH3alM0, KIaCCU(UKALUIO, BbISBIECHHE HNPUYMHHO-
CJIEICTBEHHBIX CBA3EH — JUIsl U3yUEHUs! CBOIMCTB BEIIECTB U XUMUYECKUX PEaKLIUi; €CTECTBEHHO-
Hay4yHble METO/bl IO3HAHUS — HAOJIOJCHUE, U3MEpEHHUE, MOJAEIUPOBAHUE, HKCIHEPUMEHT
(peanbHBIN ¥ MBICJICHHBIN ),

— ClleZIoBaTh IMpPaBWJIaM IOJb30BaHMUSA XMUMHMYECKOHW IMOCYI0M M J1abOpaTOpHBIM
000pyI0BaHUEM, a TAKXKe IPaBUIaM 0OpallleHHs C BELIECTBAMHU B COOTBETCTBUM C HHCTPYKIUAMHU
[0 BBIIOJHEHUIO J1a0OpaTOPHBIX XMMHMYECKHUX OIBITOB IO IMOJYYEHHIO U COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPO/a), IPUTOTOBIEHHUIO PACTBOPOB C ONpeeaEHHOM
MacCcoOBOM JOJE€H PpPACTBOPEHHOIO BEIIECTBA; IUIAHWPOBAaTH M IPOBOJUTH XMMHYECKHE
DKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C TMOMOILBIO MHJIMKATOPOB
(;makmyc, heHondTanenH, METUIOPAHXK H JIp.).

9 KJIACC

— PAacKpbIBaTh CMBICII OCHOBHBIX XMMUUYECKUX OHATUN : XUMUYECKHUI 2JIEMEHT, aTOM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKHUCIIEHUS, XWMHUYECKas pEeaKlMs, XUMHYEcKas CBS3b,
TETUIOBON APQEKT peakivu, MOjb, MOJSIPHBIM 00BEM, PACTBOP; IEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHe, 00paTUMBble U HEOOPATUMBIE PEAKIINHU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLINH,
OKHUCJIUTEb, BOCCTAHOBUTEIb, OKHMCIEHHE M BOCCTAHOBJIEHHUE, aJUIOTPONUs, aM(pOTEpPHOCTb,
XUMHUYECKasi CBs3b (KOBaJeHTHAas, HWOHHAs, METaJUIM4YecKas), KpHUCTaJUIMYecKash peméTka,
KOppO3Usi METAJIJIOB, CIUIaBbl; CKOPOCTh XHWMHUYECKOW peakluu, MpeAeTbHO IOIMyCTHMas
kouneHtpanus (I1IJIK) Bemectna;

— WUTIOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XMMHYECKHUX MOHATHH (cM. m. 1) u
MPUMEHSTH 3T MOHSATHUS MPY ONMCAHUU BEIIECTB U UX MPEBpAILEHUM;

— HCIOJIb30BaTh XMMHUUYECKYI0 CHMBOJMKY JJISi COCTaBJIeHUS (POpPMyYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

— OINPEAEIATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XMUMHMUYECKHUX JJIEMEHTOB B
COEIMHEHUAX pa3JINYHOIO COCTaBa; NPHHAIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KIlaccy
COeMHEHUH 1Mo GopMysaM; BUJ XUMHUYECKON CBS3U (KOBaJICHTHAs, MOHHAs, METaJUINYecKas) B
HEOPraHMYECKUX COETUHEHUSX; 3apsi/i MOHA [T0 XUMUYECKOH opMyJie; XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHMYECKHX COEIMHEHUHN, THUI KPHUCTAUIMYECKOM PpEmETKH KOHKPETHOIO
BEILIECTBA;

— packpeiBaTh cmbici  [lepuommueckoro 3akona JI. WM. MenneneeBa wu
JNEMOHCTPUPOBATh €r0 IOHMMAaHHE: OMNKCHIBATh M XapaKTepu30BaTh TaOIWYHYIO (GOpMYy
[Tepuoanyueckoit cuCTEMbI XUMUYECKUX DJIEMEHTOB: pa3inyaTh NOHITUS «TJIaBHAas noarpynna (A-
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rpynmna)» u «nobouynas noxarpymmna (b-rpynma)», maneie u OosblIMe MEPUOIBI; COOTHOCHUTH
0003HaueHMsI, KOTOPbIE UMEIOTCS B MIEPUOJMUECKON TabuuLe, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB M 3apsj sApa, oOllee Ynciao 3JIEKTPOHOB U
pacripesielieHie UX 10 3JIEKTPOHHBIM CII0SIM); OOBSCHTH O0IME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOICTB 3JIEMEHTOB U MX COCAMHEHMM B IIpelienax MallbIX NEPUOAOB U IJIaBHBIX MOATPYIII C
y4€TOM CTPOEHUS X aTOMOB;

— KJaccu(uUUpoBaTh XUMHUYECKHE JJIEMEHThl; HEOpPraHWYeCKHue BELIECTBA;
XUMHUYECKHE PeaKUu (110 YUCIY U COCTaBY YYacCTBYIOIIMX B PEAKIMM BELIECTB, [10 TEIJIOBOMY
3¢ ¢exTy, 10 U3MEHEHHUIO CTETIEHEH OKUCIIEHUS] XUMUUYECKUX AJIEMEHTOB);

— XapaKkTepu3oBaTh (ONMUCHIBATh) OOIIME U ClElU(PUUECKUEe XMMUYECKHE CBOMCTBA
IPOCTBIX M CIOXHBIX BEIECTB, NOATBEPXK/Iasi ONMUCAHUE TIPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX
YPaBHEHHMH COOTBETCTBYIOIMX XMMUYECKUX PEaKIuil;

— COCTABJISATh YPABHEHUS 3JICKTPOJIUTUYECKON TUCCOLMALMN KUCIOT, IIeJI04Yeld U
COJICH; TIOJTHBIC M COKpAIIEHHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHa;, ypaBHEHHs PEaKIIHH,
HOJATBEPXKIAIOIIMX CYIIECTBOBAHUE T'€HETUYECKOM CBS3UM MEXIYy BELIECTBAMHU pPa3IUYHBIX
KJIACCOB;

— pacKpbIBaTh CYILIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuii
HOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OajlaHCa ITUX peaKkiuii;

— IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS;
BO3MOYKHOCTH MPOTEKAHHUSI XUMHYECKHIX TPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

— BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJISIDHYIO M MOJSIPHYIO MacChl BELIECTB;
MacCOBYIO JOJTI0 XUMHUYECKOTO 3JIEMEHTA 110 (POpMyJie COeTMHEHHS; MACCOBYIO JOJIIO BEIIECTBA B
pacTBOpe; MPOBOAMUTH PACUETHI [0 YPABHEHUIO XUMHUYECKON PEaKLUy;

— ClleZIoBaTh IMpaBUJIaM IOJb30BaHUA XUMMYECKOW MOCYI0oM M Jab0opaTOpPHBIM
000py/i0BaHUEM, a TaK)Ke MTPaBHJIaM O0paIEHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU
[0 BBIMOJHEHUIO JAa0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHHIO M COOUpPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

— IPOBOAMTH pEaKLMH, MOJITBEP)KIAIONINEe KAadeCTBEHHBIN COCTaB pa3iIMYHbIX
BEIIIECTB: pAclo3HaBaTh OIBITHBIM MYyTEM XJOpPHUI- OpoMMI-, MOAMI-, KapOoHat-, docdar-,
CHIIMKAT-, Cynb(]ar-, THIPOKCHUA-UOHBI, KaTHOHBI aMMOHHS W HMOHBI HM3yYCHHBIX METAJJIOB,
NPUCYTCTBYIOLIME B BOJHBIX PaCTBOPAX HEOPIraHUYECKHUX BEILECTB;

— IPUMEHSITh OCHOBHBIE ONEPAIIH MBICIIUTENILHON IETETbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIUIO, BbISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBA3EH — aJis
U3y4YEHHsI CBOMCTB BEILECTB U XMMUYECKUX PEaKIHii; €CTECTBEHHO-HAYUHbIE METO/IbI TO3HAHUS —
Ha0JII0/IeHUe, U3MEPEHNE, MOJIEINPOBAHNE, IKCIEPUMEHT (peaibHbI U MBICTICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JdeATeIbHOCTD YYUTEJIA C Y4eTOM
Ipak  DJEKTPOHHBbIE padoueii mporpaMMbl BOCIIHTAHUS

HaumenoBanue

Ne Tuyec  (unpposbie)
Pa3aeaoB U TEM KOHTpO_]'[[,H

n/m Bcero KHe o0pa3oBaTe/bHbIE
MPOrpaMmmbl ble padoThbI

paﬁoT pecypcsol
bl

Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA

XUMHS — BayKHas

VYcraHoBneHue JIOBEPUTEIIBHBIX

00J1aCTh OTHOLLIEHUN MEXAY MNeAarorun4eckum
11 eCTECTBOZHAHMUS 5 2 but6mmoreka [IOK pabOTHUKOM M €ro 00YyYaroUIMMUCH,
o https://m.edsoo.ru/7f41837¢ CHOCO6CTBYIOH_[I/IX MO3UTUBHOMY
MIPaKTUYECKON
BOCTIPUSTHIO 00yJarOIUMUCS
NeITEILHOCTH YeJIoBEKA TpeGoBanmi " R
Ie1arorn4ecKoro paboTHHKA,
L BelrecTsa i 5 . Bubmiorexa [IOK NPUBJICYCHUIO HMX BHUMAHUS K
. o0cykgaemMoi Ha ypoke nHdopMauu
XUMHYECKHE PEAKITHHI https://m.edsoo.ru/7f41837c YHEA yp bopman 2
aKTUBH3AllMM WX II03HABATEIILHOU
IEeITENLHOCTH
Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

21 Bosnyx. Kucnopon. 5 bubnuorexa [JOK
' [TousiTue 06 OKCHIAX https://m.edso00.ru/7f41837c
Bognopon.Ilonsarue o bubnuorexa [IOK
2.2 8 1
KHCJIOTaX M COJAX https://m.edso0.ru/7f41837c

[ToGyxnenue 0o0yyJaromuxcs
coOMroaaTh Ha YpPOKE OOIIETPUHSTHIC
HOpMBI IIOBCJACHUS, HpaBI/IJ'Ia O6HI€HI/I5[
co cTapmuMH  (TIeAaroru4ecKuMu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Bopa. PactBopsl.
2.3 ITousarue 06 5 1
OCHOBaHHUSIX

OCHOBHBIE KJIACCHI

2.4 HEOPraHUYECKHUX 11 1
COCIMHEHUN
Utoro no pazneny 30

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

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

paboOTHUKaMH) ¥  CBEPCTHUKAMU
(oOy4arorumucs), TIPUHITUTIBI
yaeOHOU JUCITUTUTAHBI u
CaMOOpTaHU3aIlHH;

MIPUBJICUCHHE BHUMAaHUS
o0yJaromuxcsi K  IICHHOCTHOMY

ACIICKTY HN3Yy4aCMbIX Ha YpoKax
SBJICHUM, OpraHu3aius ux paboThl ¢
MOJy4aeMOM Ha YpOKE COLUAIBHO

3HAYUMOM uHdopmarmein -
WHULIUUPOBAHUE €€  OOCYXKIEHUs,
BBICKA3bIBAHUS oOyJaromumMucs

CBOCTO MHCHHUA TII0 €€ II0BOAY,
BLIpa6OTKI/I CBOEI'0 K HEH OTHOIICHUS

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.

XumMuueckasi cBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE pearkuuun

Ileproauueckuii 3aK0H
u [lepuonnueckas

31 CHCTEMa XUMHUYECKUX 7
' snemenTos J1. W.
Menene-eBa.

Crtpoenue aToma

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

XUMHYECKAA CBI3b.

[ToGyxnenue oOyuarommxcs
coOJr0/1aTh Ha YPOKE OOIICTIPUHSITHIC
HOPMBI TIOBE/ICHHS, TPABUIIAa OOLIICHUS

CO cTapmMH  (IeAaroru4yecKuMu
paboOTHMKaMH) ©W  CBEpCTHUKAMU
(oOy4arormumucs), TIPHHITAITBI
yueOHOU JUCITUTLTAHBI u
caMOOpTaHU3aINH;

IpUBJICUCHHE BHUMAaHHS
oOydaromuxcsi K  [IEHHOCTHOMY

392 OxwucnuTenpHo- 8 1 bubnnorexa [JOK aCIeKTy M3y4aeMbIX Ha ypoKax
BOCCTaHOBHTCIIbHBIC https://m.edsoo.ru/7f41837¢c SBJICHHM, OpraHu3anus X paboThl C
peaxiuu [OJIy4a€MOM Ha YPOKE COLUAIbHO

3HAYMMOU uHpopMaruei —
UHULIMMPOBAaHUE ee  00CyXJaeHus,



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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BBICKA3bIBAHUS 00y4aromuMucs
CBOEr0 MHEHHMS II0 €€ IIOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOIICHUS

Hroro 1o pasaeny 15 bubmuorexka [JOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bu6morexa IIOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



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

9 KVIACC

H Kosaun4yecTBo 4acoB DJIeKTPOHHbIE JdeATeIbHOCTD YYUTEJIA €
auMeHOBAaHHUe .
Ne (undposbie) y4eToM padovel MporpaMmbl
pa3iesioB U TeM Kontposbubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE BOCIIUTAHUSA
NMporpamMmabl padoThI padoThI
pecypchl
Pa3znen 1. BeniecTBO U XUMHUYeECKHE PeaKIUU
IToBTOpEHUE M YcTaHOBJIEHHE IOBEPUTEIIBHBIX
11 yriayOieHue 3HaHUH 5 bu6mmoreka [IOK OTHOILCHUA MEXKTY
' OCHOBHBIX Pa3/IeJIOB https://m.edsoo.ru/7f41a636 = TCAArOTMYECKHM PAOOTHHKOM H
ero o0y4aroummcs,
Kypca 8 kiiacca
CIOCOOCTBYIOUINX [TO3UTUBHOMY
OcHoBHbIC BOCIIPHUATHIO 00YYAOIIAMHCS
12 3aKOHOMEPHOCTH 4 bubnnorexka HOK TpeOoBaHUil U IPOCHO
' XUMHYECKHX https://m.eds00.ru/7f41a636 TMeIaroruyeckoro paboOTHHKA,
peaKiuit MPUBJICYCHHUIO UX BHUMAHUS K
o0CyXk/1aeMOii Ha ypoKe
DIEeKTPOTUTHIECKAS
uH(popMaIuu, akTUBU3AIUN UX
Aucconunanus. Bu6morexa LIOK MI03HABATENBHOM JeITeIHHOCTH
1.3 XUMHYECKHE 8 1
https://m.edsoo.ru/7f41a636
peakiuu B
pacTBoOpax
Hroro no pazneny 17
Paznen 2. Hemeranabl M X coeTHHEHUS
Ob6mas [ToOyxnenue o0y4armuxcs
XapaKTePHCTHKA B [IOK co0uro1aTh Ha ypoKe
HOIHoTEKA
21 S — 4 1 . OOLIeNPUHSATHIE HOPMBI
sementos VIA- https://m.edsoo.ru/7f41a636 MOBE/ICHUS, MpaBUiIa O6H_[CHI/I$I co
CTapIIUMH (memgarormdaecKuMu

rpymisl. ['agorexs



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OO6mas pabOTHUKaMH) W CBEPCTHUKAMH
XapaKkTEpUCTUKA (OGy‘IaIOH_II/IMI/ICSI), IIPUHIUIIBI
99 XUMHYECKUX 5 bubnmnoreka HOK y4eOnoit ﬂHC.HHHHHHH "
sieMeHToB VIA- https://m.edsoo.ru/7f41a636 B
. IpPUBJICYCHHE BHUMaHUs
rpymnet. Cepa 1 68 oOydJarmuxcsi K ICHHOCTHOMY
COCTMHCHUS acreKTy M3y4aeMbIX Ha YpOKax
Oo6as SIBJICHUHM, OpraHu3aius ux paboThI
XapaKTepHCTHKA C MOJy4aeMOi Ha YPOKE COLUATIEHO
e — 3HAYUMOM nHpopmaruen -
23 eMeHToB VA~ 7 1 bubnmnoreka [HOK WHULIUUPOBAHUE €€ OOCYXKICHMUS,
https://m.edso0.ru/7f41a636 BBICKa3bIBaHU: 00y4aroImUMucs
TpyMNIBL. A3OT, CBOEr0 MHEHMS IO €€ MOBOY,
ocdop n ux BBIPAOOTKM  CBOEro K  Hel
COCITUHEHUS OTHOIICHUS
Ob6mas
XapaKTePUCTHKA
NIMITTCCIX bubmuorexa [JOK
24 onementos [VA- 8 2 https://m.edsoo.ru/7f41a636
TPYHIBL. YTIEpOa U
KPEMHHN U UX
COETMHEHUS
Hroro no paznery 25
Paspnen 3. MeTanibl U MX COeIUHEHUS
31 OO6mue cBoiicTBa 4 bubnmoreka [JOK [ToGyxnenune oOyyJaronmxcs
' METAJJIOB https://m.edsoo.ru/7f41a636 = cobmOIaTh Ha Ypoke
BaskHeiime OOLIeNPUHSATHIE HOPMBI
Bu6nmorexa [IOK MOBE/ICHHUs, MpaBWiIa OOIIEHUS CO
3.2 METaJUIbl U UX 16 2
https://m.edsoo.ru/7f41a636 = CTapIIMMH (TearornIecKuMH

COETUHEHUS

pabOTHMKaMH) W CBEPCTHUKAMU



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

Hroro no pasacity

20

21

(oOy4arorumucs), TIPUHITATIBI
yaeOHOU JTUCIUTUTAHBI u
CaMOOpTaHU3aIlHH;

MPUBJICYCHIEC BHUMAHHUS
00ydJaronuxcs K NeHHOCTHOMY
ACTICKTy M3y4aeMbIX Ha YPOKax
SIBJICHHM, OpTaHu3aIus ux padoThl
C IIOJIy4aeMOM Ha ypOKe
COIIMATbHO 3HAYNMOM
uHpopmareln — HHUITMUPOBAHKE
ee 00CYX/ICHHS, BEICKA3BIBAHUS
00y4aroIMMHUCS CBOETO MHEHHUS
IO €€ TIOBOJTY, BRIPAOOTKH CBOETO
K HE OTHOIICHHUS

Paznen 4. Xumus u okpy:kaiomas cpeaa

4.1

BemtecTBa n
MaTepHuabl B KU3HU
YeJoBEKa

bubmmoteka [IOK
https://m.edsoo.ru/7f41a636

[ToGy>xnenue o0yyaromuxcs
coOiroaarTh Ha ypoke
OOILETPUHATHIC HOPMBI
NOBE/ICHUs, MpaBuiIa OOIIEHUs CO
CTapUIMMHU (TIearorn4ecKuMm
pabOTHMKAMH) H CBEPCTHHKAMHU
(oOyuarormummucs), TIPUHITUITBI
yaeOHOMU JUCITUTUTUHBI u
CaMOOpTraHU3aliH;

MPUBJICYCHUEC BHUMaHHUSI

oOyyaromuxcss K IEHHOCTHOMY
aCIeKTy H3y4aeMbIX Ha YpOKax
SBJICHHUM, OpraHu3anus uX padoThl
C ITOJIy4aeMOM Ha ypOKE COLIUAIIBHO
3HAYMMOU uHpopmanuen -
WHULMUPOBAHUE €€ OOCYXKIEHUS,



https://m.edsoo.ru/7f41a636
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BBICKa3bIBaHUSI  OOy4aroIIUMUCS
CBOET0O MHEHHUS II0 €€ IOBOAY,
BBIpa0OTKM  CBOEr0 K  Hell
OTHOILIEHUS

Hroro no pazueny 3
PesepBHOE BpeMs 3 bubmorexa [IOK

P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

IMPUJIOKEHHUE 1. OCOBEHHOCTH OEHKU ITPE/IMETHbBIX PE3YJIBbTATOB

Buj koHTposIA Ha ypoKe 3aBUCHUT OT 3Tana o0ydeHus. B cBA3M ¢ 3TUM, BBIACIAIOT:
—IIpenBapuTenbHbIN KOHTPOIIb
—Tekymuii KOHTPOJIb
—Temarnueckuii KOHTPOJIb
—HTOroBBIi KOHTPOJIb

IIpenBapuTe/bHbINH KOHTPOJIb
ITpu nepexoje K U3y4eHUIO HOBOM TeMBbI WM pa3/ielia yYUTEI0 HE0OX0IMMO ONPEAEINTh, KAKUMHU
3HaHUSIMH M YMEHUSMH oOydarommuiics yxe oOnamaeT. L[eHHOCTh Takoro BUAAa MPOBEPKH
HPOSIBIISIETCS. B ONPEAETICHUH BOIPOCOB, KOTOPHIM HY)XHO OYAET YAEIUTh IOBBILIEHHOE
BHHUMAaHUeE.

TemaTuyecKuil KOHTPOJIb
OH npoBoAMTC MOCIE U3YYEHHSI HOBOM TEMbI WM pa3jieia, B OCHOBHOM, HA ypOKaxX KOHTPOJIS U
KOPpEKLH 3HaHUH. [ 1aBHas 1esib —10ATOTOBUTH 00YYarOIUXCsl K HTOTOBOMY KOHTPOIIO.

HToroBbiii KOHTPOJIb
B koHue y4eOHOro roja M mociie OKOHYaHUS ONpeAeiaEHHON CTylmeHu OO0ydeHHs HpPOBOJUTCA
UTOTOBBIA KOHTpOJIb. [10 ero pesynbrataM onpenesnsioT CTeNeHb OCBOEHUS yueOHOU MpOorpaMmbl
3a roJi WJIK HECKOJIBKO JIET.

Texkymmii KOHTpPOJIb YCHEeBaeMOCTH—)ITO CHUCTEMaTHuecKas [pOBEpKa 3HaHUU
o0yyaroImuxcsi, KoTopasi IPOBOJUTCS IMEAArOrMUYecCKUM PaOOTHUKOM Ha Y4eOHBIX 3aHATHUAX B
COOTBETCTBUU C 00pa30BaTEIbHOW NpOrpaMMou (TeKyllee OLICHUBaHHE, KOHTPOJbHBIE U
CaMOCTOSITeNIbHBIE pPa0OThl, B TOM YHCIE, AaJIMUHHCTPATUBHBIE KOHTPOJbHBIE pabOTHI),
OLICHMBAHME 33 YETBEPTh, [OJIYrOJUE.

Texkymmii KOHTPOJIb yCIeBaeMOCTH OOy4alOIIMXCs —3TO CUCTEMATHYECKas IIPOBEpKa
o0Opa3oBaTenbHbIX (y4€OHBIX) JOCTMKEHMH Ydallluxcsl, IpOBOAMMAs [EJaroroM B XOJe
OCYILECTBIICHUs] 00pa30BaTENbHOM JEATEIbHOCTM B COOTBETCTBUM C 00pazoBaTeIbHOM
nporpaMmoii (paboueii mporpaMMoil yueOHOro npeamera).

Ieap Tekymero KOHTPOJIsi yCIeBaeMOCTH 3aKJII0YAETCS B:

» OIpeNeNieHHH CTEeTIeHH OCBOSHHS YYaIllUMKCS OCHOBHOI 00pa3oBaTENbHOH MpPOrpaMMBI
COOTBETCTBYIOILIETO YPOBHS 00I11€r0 00pa30BaHus B TEUEHUE yU€OHOI0 I0J1a 10 OCHOBHBIM
y4yeOHbIM HpeaMeTaM ydeOHOro IUlaHa BO BCeX KiaccaxX; OLIEHKH COOTBETCTBUS
pe3yJIbTaTOB OCBOEHUS 00pa30BaTeIbHBIX NMporpamm TpedoBanusm OI'OC;

» KOppeKIHu pabo4Yux MporpamMM y4eOHBIX NMPEIMETOB B 3aBUCHMOCTH OT aHAJIM3a TEMIIa,
KayecTBa, 0COOEHHOCTEN OCBOEHUSI U3YYEHHOT0 MaTepuaa;

» TpeaynpexICHUN HEYCIIeBaeMOCTH.

dopmMamMH TEKYIIETO KOHTPOJS YCBOEGHHsS COJEp)KaHMsI 00pa3oBaTENIbHBIX HPOrpaMM MOTYT
SBIISATHCS:

» THCBbMEHHas TMpOBEpKa — JOMAaIllHWE, MPOBEPOYHBIC, JTabOpaTOpHBIE, MPAKTHYECKHE,
KOHTPOJIbHBIE, TBOPUYECKUE pabOTHI; MUCbMEHHBIE OTYETHI O HAOJIOJICHUSIX; OTBETHl Ha
BOIIPOCHI TE€CTA; COYMHCHUA, U3JIOKCHUA, JUKTAHTHI, pe(bepaTLI, CTaHAapPTU3UPOBAHHLIC
NUCbMEHHBIE PabOThI, co3aaHue (POPMHUPOBAHUE) HIIEKTPOHHBIX 0a3 TaHHBIX U T.1.;

» yCTHas MpOBepKa — YCTHBIM OTBET Ha OJIMH WJIM CHCTEMY BOIPOCOB B (popMme pacckasa,
Oecenpl, coOecenoBaHMsl, BbIpAa3UTENIbHOE YTE€HHE (B TOM 4HCJE, HaU3yCTh),
CTaH/IapTU3UPOBAHHBIE YCTHBIE paOOTHI U T.1.;

» KOMOWHHMpOBaHHAsl TMPOBEPKAa — COYETAaHHWE NMHUCHMEHHBIX M YCTHBIX ()OpM, TIPOBEpKa C
HCIIOJIB30BAHHUEM  JJICKTPOHHBIX CHUCTEM TCCTUPOBAHUA, H3TOTOBJICHUC MAaKCETOB,
JeMCTBYIOIMX MOJIENIEH, 3aluTa IPOEKTOB, CaMOaHalIn3, CAMOOIICHKA, HAOJII0IeHHE.

>

[Tpu mpoBeieHNH TEKYIETO KOHTPOJIS YCIIEBAEMOCTH HEOOXO0AUMO YUECTh:
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KOHTPOJIbHBIE MEPOIPUSATHUS IIPOBOAATCS BO BpeMsl yUeOHBIX 3aHATHUN B paMKax y4eOHOTOo
paciucaHus;

MMPOAOJIKUTCIILHOCTE KOHTPOJIBHOI'O MCPONPUATHA HE JOJDKHA HNPCBLIIIATH BPEMCHU
OJTHOTO YPOKa;

B COOTBCTCTBHUU C BO3PACTHBIMU U CAHUTAPHO-TUTUCHUYCCKUMHU HOPMaMH KOHTPOJIbHOC
MEpOIPUATHE PEKOMEHIOBAHO MPOBOAUTH HE paHEe BTOPOrO ypOKa M HE IMO3JHEe
YETBEPTOT'O YPOKa;

COZIep’KaHUE KOHTPOJbHBIX MAaTEPHAJIOB JOHKHO COOTBETCTBOBATh TpeboBanusiM OI'OC
HAYaJILHOTO U OCHOBHOTO 0011ero oopaszoBanus, ®KI'OC, pabounm mporpammam.

Knaccupukauus ommodox

[Tpu ouieHke 3HaHMIA, YMEHHUI 1 HaBBIKOB YUaIINXCs CIeIyeT YUYUTHIBATh Bce OMUOKU (TpyOblie u
HerpyObl€) U HEI0UETHI.
I'pyObiMu cuuTalOTCS CIeayouue OInOKH:

HE3HaHUE OIpPE/IETCHUS] OCHOBHBIX IMOHSATUH, 3aKOHOB, IPAaBHJI, OCHOBHBIX IOJOKEHUHN
TeopuH, He3HaHue GopMyI1, OOIIEMPUHATHIX CUMBOJIOB 0003HAUECHUM BETMYUH, €IMHUIL] UX
U3MEPEHHUS;

HE3HaHWE HAMMEHOBAHUH €IMHUIl U3MEPEHHUS;

HEYMEHUE BBIICJIUTh B OTBETE IJ1aBHOE;

HEYMEHUE MPUMEHSTh 3HAHUS [Tl PEIICHUS 3a/1a4 U 0OBICHEHUS SIBJICHHUIA;

HEYMEHHUE JeNIaTh BBIBOJBI U 0000IICHUS;

HEYMCHHUE YHTATh U CTPOUTH IPA(GUKU M MPUHIUITHATILHBIC CXCMBI;

HEYMEHHUE MOATOTOBUTh YCTAHOBKY HJIM JTAOOpATOPHOE 00OpYyIOBaHME, MMPOBECTH OIIBIT,
HAOMIO/IeHUsI, HEOOXOAUMBIE pacdeThl WU HCIOIb30BaTh IMOTYYCHHBIE NaHHBIC IS
BBIBO/JIOB;

HEYMEHHUE T0JIb30BaThCS IEPBOUCTOUYHUKAMH, YICOHHKOM U CIIPABOYHHKAMM;
HapyllieHne TEXHUKHU 0€3011aCHOCTH;

HeOpEKHOE OTHOIIIEHHE K 000pyI0BaHMIO, TprOOpam, MaTepuasaM.

HEYMEHUE PEeIIaTh 3a/1a4H, BBITIOJIHATH 3aJaHus B 0011IEM BH/IE.

K Herpy0ObiM omm0kam cieayer OTHECTH:

HETOYHOCTb (POPMYIUPOBOK, OIpPEACICHUM, MOHATHUN, 3aKOHOB, TEOPHi, BbI3BAaHHAS
HEMOJIHOTON OXBaTa OCHOBHBIX NMPU3HAKOB ONPEAEAeMOro MOHATHS WU 3aMeHO 1-2 u3
ATUX MPU3HAKOB BTOPOCTENIEHHBIMU;

OIIMOKK MpH CHIATHM TOKAa3aHUM C M3MEPUTENbHBIX NPUOOPOB, HE CBSI3aHHBIE C
ONpEACICHUEM LEHbl JAEIEHUS IIKanbl (HallpUMeEp, 3aBHUCSIIUE OT PaclOIOXKEHUS
U3MEPUTENIbHBIX TPUOOPOB, ONTHYECKHE U JP.);

OIIMOKY, BBI3BAaHHBIE HECOONIOJCHUEM YCIOBUN NPOBEACHMSI ONbITA, HAOIIOJCHMUS,
ycioBuil paboTsl prbopa, 060py0BaHUS;

OLIMOKH B YCIOBHBIX 0003HAYEHUSAX HA MPUHIMIHUAIBHBIX CXeMaX, HETOYHOCTh Tpaduka;
HEPALMOHAIBHBI METOJ| PELIEHUS 3aJaud WM HEAOCTATOYHO MPOAYMaHHBIN IJIaH
YCTHOTO OTBeTa (HapyllEeHHWE JIOTUKH, MOJMEHAa OTAEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETNIEHHBIMH);

HepaloHAIbHBIE METO/IbI pabOTHI CO CIIPABOYHOMN U APYTON JIUTEPATyPOH.

Henoueramu aABJIAIOTCA:

HEpAlINMOHAJIBHBIC ITPHUEMBIL BBEIYUCIECHUN U HpeO6p330BaHHI>'I, BBIITOJIHEHUA OIIBITOB,
HAOJIIOICHUH, 3aJaHHUI;

OIMMOKHU B BEIYUCICHUSX (apuPMETHISCKHIE —KPOME MaTEMaTHKH ),

HEOpPEKHOE BHITIOJIHCHHE 3aITUCEH, YepTexel, cxeM, rpaduKoB;

opdorpaduyeckue U MyHKTYaITMOHHBIE OITUOKU (KPOME PYCCKOTO SI3bIKA).
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YcraHoBJIeHbI AT YPOBHEH 10CTHKEHHH.

ba3oBblii ypoBeHb J0CTH:KEHMH —YypOBEHb, KOTOPBIH JEMOHCTPUPYET OCBOCHHE YUEOHBIX
JEHCTBUI C OIOPHOHM cHCTEMOIl 3HaHMM B paMKax Jauana3oHa (Kpyra) BbIIEICHHBIX 3ajad.
OBnanenve 0a30BbIM YPOBHEM SIBISICTCS JOCTATOYHBIM Ui TPOJOJDKEHUS oOyueHus Ha
CIIeAyIONIeH CTyneHn 00pa3oBaHusi, HO HE IO TPOPHIFHOMY HAIPABJICHUIO.

Joctuxennio 0a30BOr0 ypoBHSI COOTBETCTBYET OTMETKa «YyIOBJIETBOPUTEIBLHO» (MM OTMETKA
«3»).

[IpeBblitieHre 6a30BOro0 YpOBHSI CBHUJIETENIIBCTBYET 00 YCBOGHUHU OMOPHOM CHCTEMBI 3HAHWM Ha
YPOBHE OCO3HAHHOTO MTPOU3BOJILHOTO OBJIAJICHUS YUCOHBIMH JICHCTBUSAMH, a TAKXKE O KPYTro3o0pe,
mupoTe (WM U30MPaTeTLHOCTH) HHTEPECOB.

Boiaenstor cienyromnye 1Ba ypoBHs, IPEBbIIIAIONINE Oa30BbIN:

—NOBbIIIEHHbINi YpPOBEeHb [OCTH:KEHUS] IUIAHUPYEMbIX pPE3YyJIbTaTOB, OILIEHKA «XOPOIIO)»
(oT™meTKa «4»);

—BBICOKHIl YPOBeHb /JOCTHKEHHUS TUIAHUPYEMBIX PE3yJIbTaTOB, OIICHKA «OTIUYHO» (OTMETKA
«5»).

[loBbllIeHHBbIIT M BBICOKHH YPOBHHM JOCTHUKEHHMSI OTJIMYAIOTCS IO IIOJIHOTE OCBOGHUS
IUTAHUPYEMBIX PE3yJIbTaTOB, YPOBHIO OBJIA/ICHUS YUCOHBIMH ICHCTBUSIMU B CHOPMHPOBAHHOCTHIO
MHTEPECOB K JIAaHHOU MpeIMeTHoM ob0actu. IHAUBHTyanbHbBIE TPACKTOPUHU OOYUCHHSI yUalNXCs,
JEMOHCTPUPYIOIIUX TIOBBIIIEHHBII M BBICOKMM YpPOBHU JOCTHMXKEHMH, I€I1€c000pa3HO
dbopMHUpPOBATH C y4ETOM HHTEPECOB ITHX YYAIIUXCS U WX IJIaHOB Ha Oynaymiee. [lpu Hamuuuu
YCTOMYUBBIX MHTEPECOB K YUEOHOMY IMPEIMETY U OCHOBATEIbHON MOJATOTOBKH IO HEMY TaKHE
y4alnecs MOT'yT ObITh BOBJICUEHBI B TPOEKTHYIO ACSITENLHOCTD MO MPEAMETY U COPUEHTHPOBAHBI
Ha MpOJOJDKEHHE OO0Yy4YeHHs B CTaplIuMX Kjaccax IO JAaHHOW HampaBiIe€HHOCTH (MPOQuIIto)
obOpasoBaHwUs.

Jns onucaHus MOATOTOBKM Y4YalllUXCSl, YPOBEHb JOCTH)KEHUH KOTOPBIX HIDKE 0a30BOro,

BBIICTISIIOT MOHMKEHHBIH YPOBeHb JOCTHKEHHIl, OIICHKA «HEYTOBIECTBOPUTEIHHO» (OTMETKA
«2»).

YCTHBIN OTBET TecroBoe | JlabopaTtopHas /mpakTHuecKas
3ajaHue | pabota

«5» | IlonHbIH pa3BepHYTHIN OTBET C 91-100% | Vyammiicsi caMOCTOSTEITHHO
IIPUBJIEYEHUEM JTOTIOJTHUTEIBHOTO oTpeieNseT 1esb paboThl, yMeeT
MaTepuaia, MIPaBUWJIbHBIM paboTaTh C pa3IMYHbIMU
HCIIOJIb30BAHUEM XUMHUYECKHUX UCTOYHUKAaMHU MH(OopMaIu
TEPMHUHOB. OtBer W3JaraeTcs («ITepuoamueckasi cucteMa
MIOCJIE0BATENBHO, C UCIIOJIb30BAaHUEM XUMHUUYECKHX di1eMeHToB /.M.
COOCTBEHHBIX TTPUMEPOB. Y Yaluiics MenaeneeBay, «PacTBOpUMOCTh
CpaBHMBAET MaTEpHa C MPEABIAYIINM, KHCJIOT, COJIE M OCHOBaHMM B
YCTaHaBIIMBAET BOZIe», «Ps1 akTUBHOCTH
IIPUYNHHOCIIEACTBEHHbIE CBSI3H, METAJIJIOBY, UHCTPYKTUBHBIMU
aHaMM3UpyeT ©W 0000IIaeT, CTPOUT KapTOYKaMH, y4eOHBIM u
JOTUYECKUE  PacCyXIEHHUA  4Yepe3 CIIPaBOYHBIM MaTepUajoM,);
CO3JJaHUE MOJENIEH M CXEM DEIICHUS Croco0eH u3iaraTh HH(HOPMaLIHIO
3azad. CaMoOCTOATENBHO ~ MOJKET B BHJI€ KPAaTKHUX CXEM, PHCYHKOB,
BBIBECTH TEOPETUYECKHE TOJOKEHUS rpadukos, TaOJIHULL;
Ha OCHOBEe (PaKTOB, HAOIIOACHUH, CaMOCTOSITEIILHO BBIIBUTAET
ONBITOB,  CpPAaBHUBATh  pa3jIHyHbIE TUIOTE3Y, BBITIOJTHSIET
TEOPUU W BBICKAa3bIBaTh 110 HUM CBOIO JKCIIEPUMEHTAIBHYIO
TOYKY 3pEHHS C  TPUBEICHUEM (IpaKTUYEeCKy0) dYacThb paboTHI,
apryMeHTOB. Yyammiics yMeer YMETh [10JIb30BaThCS
OLICHUBATD BIHUSHUE XUMUU Ha KU3Hb U 1a00paTOpHBIM  000pPYIOBaHUEM,
00I11eCTBO.
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00BsICHAET pe3yibTaThl,
BBICKA3bIBaTh 110 HUM CBOO TOUKY
3peHHS C IpUBEJICHUEM
apryMEHTOB. Y4Yallluiicsi yMeer
OLICHUBATh BIMSHUE XUMHHM Ha
YKU3HB U 00111eCTBO. (POpMYyIIUpYET
BBIBOJIbI, COOJIIOJJa€T  TEXHHKY
0€30MacHOCTH, MPaBUIBHO
opopmisier paboTy B TETpaiH.
[IposiBiieHBI ~ OpraHU3alMOHHO-
TPYZIOBBIE YMCHHS
(momepxuBaeTcs YHCTOTA
pabouero Mecra, MOPSAAOK Ha
CTOJIe, DKOHOMHO HCIIOJIb3YOTCSI
PEaKTUBBI).

«dy

[lonHblid  pa3BepHYTHIH  OTBET C
MIPaBIIbHBIM HCII0JIb30BaHUEM
XUMHYECKHUX TEPMHUHOB. OtBet
M3JIaraeTcs MOCJIEI0BATEILHO c
HCIOJIb30BaHUEM MIPUMEPOB.
Yyammiics CpaBHHBAcT Marepuan C
MPEIbIAYIINUM, yCTaHaBIMBAET
MIPUYUHHOCIICICTBCHHBIE CBSI3H;
aHaM3upyeT u 0000maeT. Yuammiics
yMeeT OICHUBATh BIIMSHAC XMMHH Ha
KU3Hb U o0mectBo. JlomycTUMBI
HE3HAYHUTEIIbHbBIC 3aTpyTHEHMS,
KOTOpBIE€ JIETKO MPEOJ0JIEBAIOTCS C
MTOMOIIIBIO HABOSIIUX BOIIPOCOB.

71-90%

anmnﬁca CaMOCTOATCIIBHO UJIN C
IMOMOIIBIO HAaBOJAIIMUX BOIIPOCOB
OIIpeaAcIACT LCJIb pa6OTI>I, yYMEET

paboraTh C pa3IMYHbIMU
HCTOYHUKAMH nHpopmaruu
(«Ilepuoguueckast cucreMa
XUMHYECKHX dneMeHtoB J[.I.
MenneneeBa», «PacTBOpUMOCTD
KHUCJIOT, COJIeH M OCHOBaHUN B
BOJIEY, «Pan aKTUBHOCTU
METaJIOBY, WHCTPYKTUBHBIMU
KapTOYKaMH, y4eOHBIM "
CIIPaBOYHBIM MaTepuasioMm);

CHoco0eH u3iaraTb HH(pOpPMALINIO
B BUJIC KPAaTKUX CXEM, PUCYHKOB,
rpagukoB, TaOIUIl; CIOCOOEH
CaMOCTOSITENIbHO UJIM C TIOMOIIIBIO
HaBOAAIIMX BOIIPOCOB BBIIBUT'ATH

TUIIOTE3Y, UCIIOJIB3Ys
WHCTPYKIIHUIO, BBITIOJTHSIET
9KCHEPUMEHTAIBHYIO

(mpakTUYeCKyl0) YacTb paboThI,
yMeeT M0JIb30BaThCs
1a00paTOpHBIM  000pPY/IOBaHUEM,
00BsICHAET pe3ysbTaThl,
dbopmynupyer BBIBOJIBI,
coOuro1aer TEXHUKY
0€301MacHOCTH, MIPaBUIIbHO
oopmisier paboTy B TeTpajau.
[IposiBneHpl ~ OpraHM3alMOHHO-
TPYZIOBBIE YMEHUS
(mopnepxxuBaercs YUCTOTA

pabodyero MecTta, TOPSAOK Ha
CTOJIe, SKOHOMHO HCITOJIb3YIOTCS
PEaKTHUBBI). Jomyctumsl
HE3HAYMTEIIbHBIC 3aTPYTHCHUS U
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3aMeuyaHusi M0  O(QOPMIICHUIO
paboThI B TETpajH, HE BIUSIONINE
Ha pe3yapTar paboThI.

«3» | Ilpu orBere HemomHOo packpeiTo | 50-70% | Yuammiics WCIIBITHIBACT
cojiepKaHue MaTepuana, Ho IOKa3aHo 3aTpyAHEHUS npu
oOrmiee MMOHUMAaHHe BOIIpOCa, CaMOCTOSITEIbHOM
MIPOAEMOHCTPUPOBAHBI yMEHUs, (dbopMyIHpOBaHUU IIETH PabOTHI,
JOCTaTOYHBIE  JJIl  JaJbHEWIIero UCIIOJIb30BAaHUU PA3TUYHBIX
YCBOCHHSI TPOrPAaMMHOT0 MaTepraa. HUCTOYHHUKOB uHpOpMaIuy,
Nmerorcs ommbku B onpeaeseHun U3JIOKEHUU  HHQOpMAIMK B
MOHATHUH, UCTIOJIb30BAaHIH XUMHUYECKUX nepeopMaTHPOBAHHOM BUJIE; HE
TEPMHUHOB, KOTOpbIE HCIPABISIOTCS crocobeH CaMOCTOSITENIbHO
IIpH HABOJMIIKX Bompocax. HapymeHna BBIJIBUTATh THIIOTE3Y; npu
JIOTUKA U3JI0KEHHs MaTepuaia. 3HaHus BBIMIOJTHEHUH
W3JAraloTcsi Ha  PENpOJyKTHBHOM IKCIEPUMEHTATBHON
ypoBHE.  Yyamuiics  HCIBITHIBAET (mpakTUyecKoil) Yactu paboThI,
3aTpy[HEHUS TPH  HUCIIOJBb30BaHUH HYX/TaeTCsI B JIOTIOJHUTEIBHBIX
3HAHUU B HOBOW CUTYaIUU. KOMMEHTApUSAX U TMOSCHEHUSX;

yMeeT MOJIb30BATHCS
1a00paTOpHBIM  000pYIOBaHUEM,
paboras 1o UHCTPYKLUH.
HcnpiThIBaeT 3aTpyAHEHHS TPH
00BsICHEHUU pe3yNbTaToB,
(dbopMynupoBke BBIBO/JIOB,
coOironaer TEXHUKY
6e30macHOCTH,  ApryMeHTanus
OTBETOB CJ1a0dasi Wik OTCYTCTBYET
oopmisier paboTy B TeTpagu
HEOPEXKHO. Homyckaetcst
odopmiieHrne paboThl 6e3 3amucu
YpaBHEHUHN PEaKLHM.

«2» | 3HaHUs OTPHIBOYHbIE HECUCTEMHBIE, Menee VYyammiics HE Croco0eH
JONYCKAlOTC ~ IpyOble  OIIMOKH. CaMOCTOSITENIbHO (OPMYJIUPOBAThH
VYyammiics HE ciocoben | 20% nenp  paboThl,  HCIOJIb30BaTh
CaMOCTOSITEITLHO TIPUBOIUTH TPUMEDPHI, pa3u4yHbIe UCTOYHUKHU
yCTaHaBJIMBATh UHpOpMaLuy, u3jaraThb
MPUYMHHOCIIEICTBEHHBIE CBSI3H, WHPOPMAIIHIO B
nenatb  BbIBOABL.  HemocraTouHble nepeopMaTUPOBAHHOM BHUJIE,
3HaHUS HE  MO3BOJSIOT  TIOHSTH CaMOCTOSITEITHHO BBIJIBUTATh
MaTepuall. TUIIOTE3y; TpU  BBINOJHEHUU

AKCIIEPUMEHTATbHON

(mpakTHyeckoif) yactu paboTHl,
HY)KJAaeTcsl B JONOJHHUTEIBHBIX
KOMMEHTapUsiX U MOSCHEHMSX;
WCTIBITBIBACT 3aTPYJHCHUS TpH
UCIOJIb30BAHUH J1TAOOPATOPHOTO

obopymoBaHUs, pabore o
WHCTPYKIIUU. He MOXKET
CaMOCTOSATEITLHO OOBSCHHUTH
pe3yabTaThI HKCIIEPUMEHTA,
copMyIHpOBaTH BBIBOJIBL;
coOuro1aet TEXHUKY
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0€30IacCHOCTH, HO  HapyllaeT
MOPSZIOK JCHCTBUM, HYXJAeTCs B
TTOMOIIY CO CTOPOHBI YUUTEIIS T
nabopanta. OdopmiieHre padboThl
B TeTpaau HeOpexHoe  WIH
OTCYTCTBYET.

OuneHka caMoCTOATEIbHBIX MHCbMEHHBIX H KOHTPOJIBHBIX PadoT.

Ot1merka "5" cTaBurcs, ec/id YYeHUK:

1) BeIOSTHIII paboOTy 6€3 OMMOOK U HETOUETOB;

2) nomycTui He 6osiee OJHOTO HeloueTa.

OtMmertka "4" cTaBuUTCS, €CJIM YYCHUK BBINOJHUJI Pa0d0Ty MOJTHOCTBIO, HO IOIYCTHJI B HE:
1) He Gosiee 0J1HOM HETPyOOH OMIMOKU M OJHOTO HEA0UETA;

2) unu He 6oJjiee JBYX HEJA0YETOB.

Otmerka "3" craBuTCS, €CJIM YYeHUK NPABUJIBHO BBIIIOJHIJI He MeHee 2/3 padoThl nJn
JAOIYCTHJI:

1) He Oosiee ABYX rpyOBIX OLINOOK;

2) wn He Oosiee oJHOU TPYOOH M OHOM HerpyOol OmMOKH, M OTHOTO HEJ0YEeTa;

3) wiu He Oosee ABYX-TPeX HErpyObIX OMIMOOK;

4) unu ogHOM HerpyOoil OIIMOKY U TPEX HEOYETOB;

5) Uiy yeThIpeX-IATH HEA0UYETOB IIPH OTCYTCTBUHU IPYOBIX OIIUOOK.

OtMmertka "2" craBuTCH, €CJIM YYEHUK:

1) momycTHi YUCIIO OMNOOK U HEJIOUETOB, IIPEBOCXOAIIEee HOPMY, IPU KOTOPOI MOXKET OBbITh
BLICTaBJIeHa orieHka "3";

2) WK ecy MPaBUIILHO BBINOJIHUII MEHEe MOJIOBUHBI PabOTHI.
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