MynununansHoe oopasoBanue Ll{epOuHOBCKHIA paiioH

ceno HukonaeBka

MYHHIIUTIATBHOE O0/KETHOE 00IIe00pa30BaTeIbHOE YUPEIKICHHIE
cpenHss oomeodpa3oBatenpHas mkona Ne 8 umenu [1.11.Kouepra
MYHHIIATIATBHOTO 00paszoBanus LllepOouHoBCKuUi palioH

cerro HukomaeBka

YTBEPXJIEHO

PECIIEHNUEM TEAATOTr'MYECKOTO COBETA

ot «30»asrycra 2023 roga nporokon Ne 1

Ipencenatensi/c Kymuk H.K.
MOANKCH pyKoBouTens OY ®.N1.0.
PABOYAS ITPOI'PAMMA et oA e iob G 0o e

o XUMHH
8-9 kmacchl
2023-2024 yueGublii To1

VYposenb 00pa3zoBanust (Ki1acc): OCHOBHOE obiiee 0O6pa3oBanue, 8 - 9 Kiaccel
KosmuectBo yacoB: B 8 kimacce — 68 4. (2 gaca B Heneno)
B 9 kiacce — 68 4. (2 yaca B HeeI0)

Yuutens: Kynuk Hanexna KoncrantuHoBHa

CPEAHAA OBLLEOBPA3OBATE/IbHAA LLIKOJIA Ne 8 UMEHW
MABJIA MIBAHOBUYA KOYEPTA MYHWLIMAIBHOTO
OBPA30BAHUA LWEPEVIHOBCKNW PAVIOH CE/10 HMKOJTIAEBKA
DN: E=uc_fk@roskazna.ru, S=r. Mocksa, UHH=007710568760,
OrPH=1047797019830, STREET="B0/IbLU0} 3naTOYCTUHCKUI nepeyror 4, 6,
cTpoenyte 1", L=Mockga, C=RU, O
KasHaveyicTeo

MpuuyHa: | ABNSIOCH aBTOPOM 3TOTO AOKyMeHTa
[Jlata: 29 CenTsiops 2023 r. 14:39:23

Iporpamma paspaborana B coorBeTcTBUE U Ha ocHoBe ®I'OC OO0, ITOOII, nmporpamMms mo xumun 8-9 KIaccoB, aBTOPBIL: .

C. l'abpuensna, A.B. Kymoso#t 2015 r.

C yuerom YMK: Xumusi(nocobue st obuieodpazoBatenbusix opranusanuii ) O. C. I'abpuenss, N.I'. Octpoymos,

C. A. CragxoB — M.: IIpocsemenne, 2021r.




IMosicHUTe/IbHAS 3aNUCKA.

PaGouas mporpaMma o XUMHH [T OCHOBHOIT IIIKOJIBI COCTaBIICHa Ha 0CHOBE DYHIAMEHTAIBHOTO AP COACPIKAHUS 001Iero 00pa3oBaHusI U
TpeboBaHHii K pe3ylIbTaTaM 0CHOBHOTO 0OIIEro 00pa30BaHus, IPEACTaBICHHBIX B DeiepallbHBIM TOCY JaPCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
ob6muiero o6pa3oBaHus BTOPOTO NMOKONEHH. B Hell yuuThIBaoTCSA OCHOBHBIE UJICU MOJIOKEHHS IPOTPaMMBbI Pa3BUTHA U HOPMUPOBAHUS
YHHBEpCaJIbHbBIX y4eOHBIX ACHCTBUI 111 OCHOBHOTO O0IIEro 00pa3oBaHusL.

IpenonaBanue yqeOHOro Kypca «XUMHK» B OCHOBHOH IIKOJIE OCYIIECTBIIACTCSA B COOTBETCTBUH C OCHOBHBIMI HOPMATHBHBIMU JOKYMEHTAMH U

MHCTPYKTUBHO METOANYCCKUMHU MaTepHATaMH:

U 3akoH Poccuiickoit Denepanun «O6 o6paszoBanuu B Poccuiickoit denepanum» ot 29.12.2012r. No273-03;

U ®DenepanbHblii  TOCYIapCTBEHHBIH 00pa30BaTeNbHBIA CTaHAAPT OCHOBHOTO 00mIero 00pa3oBaHMsl, YTBEPXKICHHBIN MIPUKA30M
Munobpnayku Poccun ot 17.12.2010 Ne 1897 «OO0 yTBepsKAEHUM M BBEICHMUM B JeHCTBHE (heepalbHOrO0 TOCYAapCTBEHHOTO
00pa30BaTeNbHOIO CTaHJapTa OCHOBHOTO 061ero 06pasoBaHms» (B pel. mpukaza MunoOpHayku Poccun ot 29.12.2014 Ne1644)

U Xwumus. Paboune nporpammsl. [Ipenmernas nunus yueOuukoB O. C. I'abpuensina, U. I'. Octpoymosa, C. A. CrnaakoBa. 8—9 knacchr:
yuebHoe nocobue st 06meodpazoBatenbHbix opranusaimii / O. C. I'abpuensiy, C. A. CnagkoB — M.: IIpocsemienue, 2019.

U B cootsercrBuu ¢ yaebHbM m1aHoM MBJIOY COLII Ne8 um. I1.11.Kogepra

XuMusl, KaK OIHa 13 OCHOBOIIOJIAraloluX 00JacTell eCTECTBO3HAHUS, SIBIAETCS HEOThEMIIEMOI 4acThi0 00pa30BaHUs MIKOJIbHUKOB. Kaxplii
4eI0BEK JKMBET B MUPE BEIIECTB, T09TOMY OH JOJDKSH UMETh OCHOBBI (DyHIAMEHTAIBHBIX 3HAHUIT 10 XUMHH (XUMHYECKasi CHMBOJINKA,
XUMHYECKUE MTOHATHSA, (haKThl, OCHOBHBIC 3aKOHBI ¥ TEOPHH), O3BOJIAIOLINE BHIPAOOTATH MPEICTABICHUS O COCTABE BEILIECTB, UX CTPOCHHUH,
HpPEBPAIIEHUAX, IPAKTHYECKOM HCIIOJIb30BAHUH, a TAKKe 00 OIACHOCTH, KOTOPYIO OHH MOTYT IIPEACTABIIATD.

W3ydast XUMHIO, ydamuecs y3HAIOT O MaTepHAIbHOM EMHCTBE BCEX BELIECTB OKPYXKAIOLIEr0 MUPa, 00YCIIOBICHHOCTH CBOMCTB BEIIECTB HX
COCTaBOM U CTPOCHHEM, IT03HABAEMOCTH U NPEICKa3yeMOCTH XUMUUECKUX siBIeHU. 3ydyeHne CBONCTB BELIECTB U UX IIPEBpaIleHUi
CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHHS, a IPAaKTHYeCKast paboTa ¢ BewectBaMu (11a0paTOpHBIE OIBITHL) — TPYJOIIOOHIO, AKKyPaTHOCTH
u cobpanHocty. Ha npumepe XMMHUHM ydaruyecs Mony4aoT NpeCTaBIeHUs O METO1aX MO3HAHUS, XapaKTePHBIX JUIS €CTECTBEHHbIX HAayK
(9KCIIEPUMEHTAIBHOM M TEOPETHIECKOM).

PaGouas nporpamma yue0HOro Kypca mo XumMuu Juisi 8 kiacca paspadorana Ha ocHoBe @I'OC BTOporo nokosenus, Ha 6ase mporpamMmbl
OCHOBHOTO 00111ero 06pa3oBaHus 110 XuMuK (6a30BEIil ypoBeHb) U aBTOpcKoii mporpammsel O.C. I'agpuensina, A.B. Kymuosoii. IIporpamma
OCHOBHOTO 0011ero odpazoBanus mo xumuu. 8-9 kaaccsl. M: Ipoga, 2015 r.

YueOHuK:

I'a6puensn O.C. Xumus 8 kaace: y4ed. 111 o6meodpazoBaTeabHbix oprann3anuii/O.C. I'adpuensn. .T'. Octpoymos, C.A.Ci1aakoB.
— M.: IIpocBemenne, 2021. — 175 c.

B ocHOBY Kypca no10KeHbl CIEAYIOIUE HJIEU:

MarepuanbHOE €JMHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBJICHHI IPHPOJIBL; 2



Benymias poib TeopeTHUECKUX 3HAHUHN JUIs OOBSICHEHHS ¥ IPOTHO3UPOBAHUS XMMUYECKHX SBJICHHUH, OLICHKN MX NPAKTHYECKOH
3HAYMMOCTH,
B3anmocBs3b Ka4eCTBEHHO U KOJIMYECTBEHHOI CTOPOH XUMUYECKHX 00BEKTOB MaTEpPUAILHOTO MHPa;
Pa3BuTHE XMMUYECKOH HayKN W IIPOU3BOJICTBO XUMHUYECKUX BEIIECTB M MaTEepHAJIOB VIS YIOBICTBOPEHUS HACYITHBIX
NOTPeOHOCTEH YeIoBeKa U 0OLIECTBa, PELICHHUS INI00aIbHBIX MPOOJIEM COBPEMEHHOCTH;
I'eneTnyeckas CBsI3b MEXKIY BEIIECTBAMH.
OTHU UAeU peannu3yroTcs MyTeM JOCTHIKECHUS CIEAYIOMUX LeJIe:
DopMUpOBaHHE Y YUAIIUXCS LEIOCTHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MUDA.
Pa3BuTHE O3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH YUalmMXcsl B IPOIEcce N3YdeHUs!
XMMHYECKOIl HAyKH U €€ BKJIala B COBPEMEHHBII HayYHO-TEXHUYECKH Tporpecc; popMUpOBaHHE BAXKHEHINX JJOTMYECKUX ONepanunit
MBINUICHAUS (aHAH3, CHHTE3, 00001IeHNe, KOHKPETH3AIHS U IP.) B IPOLIECCE TIO3HAHUS CHCTEMBI BXXHEHIINX MOHATHIA, 3aKOHOB U
TEOPUH O COCTABE, CTPOCHUH, CBOMCTBAX M NPHUMEHEHUH XUMUYECKUX BEILECTB.
BocnuTtanue y0exJeHHOCTH B TOM, YTO IPUMEHEHHE ITOJTyYCHHBIX 3HAHUH M YMEHHH 110 XUMUH SIBJISETCS OOBEKTUBHOM
HEOOXO0AMMOCTBIO JJIsI 6€301TacHOM paboTHI ¢ BENIECTBAMH U MaTepHalaMH B OBITY M Ha IPOU3BOJICTBE.
[IpoekTupoBaHue U peann3alys BHITYCKHUKAMUA OCHOBHO# LIKOJIBI JINYHOH 00pa30BaTeIbHOM TPAeKTOPHH.
OBazieHe KITI0YEeBBIMU KOMITETCHIMSIME: y4eOHO-1103HaBAaTEIbHBIMH, HH(OPMAI[IOHHBIMH, [IEHHOCTHO-CMBICIIOBBIMH,
KOMMYHHUKATHBHBIMU.

IaaHupyemMsbl pe3yJbTaThl 0CBOEHHUS Y4eGHOT0 MpeaMeTa.

- INYHOCTHBIE Pe3YIAbTATBI 8 coomeemcmauu ¢ Ilpoepammoil ocnumanus u pabouei npozpammoit socnumarus OO

W3ydenune OHOIOrMH B OCHOBHO IIKOJIE JaET BOBMOXKHOCTD JOCTHYb CIACAYIOIIHX JIMYHOCTHBIX Pe3yJIbTATOB!

1 .ITampuomuueckozo socnumanus
LHEHHOCTHOI'O0 OTHOLICHHSA K OTCYCCTBECHHOMY KYJIBTYPHOMY, HCTOPUYECCKOMY U HAYYHOMY HACJICAWIO, INOHUMAaHHUSA 3HAYCHUSA (yKaSblBaeTCﬂ
HANMCHOBAHHE) HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW MH(OpPMAIUEil O MEepenoOBBIX TOCTIDKCHUIX U
OTKPBITHAX MHPOBOW M OTEYCCTBEHHON (YKa3bIBACTCS HAMMEHOBAaHHUE), 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE MHpa H
00I1ecTBa;

2 . Tpaxcoanckozo eocnumanusi U HPAGCMBEHHO20 GOCHUMAHUAL Oemell HA OCHOGe POCCUICKUX MPAOUYUOHHBIX YEHHOCMEl
MPEJCTaBICHHS O COLMAIBHBIX HOPMax M IPaBUJIaX MEXIIMYHOCTHBIX OTHOIICHHI B KOJUIEKTHBE, FTOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
JIeATENbHOCTH MPU BBITIOJHEHUH y4eOHbBIX, MIO3HABATENIHBIX 3a/1a4, BBIMOJHCHUH dKCIIEPUMEHTOB, CO3[aHUU y4EOHBIX MTPOCKTOB, CTPEMIICHHS K
B3aMMONOHNMAHUIO U B3aUMOIIOMOIIM B IPOILIECCE ITOM y4eOHOM AEATENBHOCTH; TOTOBHOCTU OLCHUBATH CBOE MOBEICHHE U IOCTYHKH CBOMX
TOBApUIIeil C MO3UINK HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEACTBUI MOCTYIIKOB;

5. Honynspusayuu nayunwix sHanuil cpeou oemeti (LJennocmu nayuHo2o nosHanust)

MHupoB033peHYECKHX NPEICTABICHHIT COOTBETCTBYIOLINX COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH H COCTABILIIOIIMX OCHOBY [UIS IOHUMaHUS 3




CYIIHOCTH Hay4YHON KapTHHBI MUPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IbI, B3AUMOCBSI3SX YSJIOBEKA C TIPHPOTHOM
Cpelo, O poJik MpeaIMeTa B MO3HAHUU ITHX 3aKOHOMEPHOCTEH;T03HABATE/IbHBIX MOTHBOB, HATIPABJICHHBIX HA MOJIy4€HHE HOBBIX 3HAHUH 110
MpeIMeTy, HEOOXOAUMBIX JUTsS 0OBbSICHEHHS HAOII0IAEMbIX IPOLIECCOB U SBJICHUI;[I03HABATEILHON U HH(YOPMAIIMOHHOMN KYJIBTYPBI, B TOM YHCIIE
HABBIKOB CaMOCTOSTENIBHOI PabOTHI C y4eOHBIMU TEKCTAMH, CIPABOYHOMN JIUTEPATYPOii, TOCTYIHBIMU TEXHUYECKUMHU CPEICTBAMHU
MH(POPMAIMOHHBIX TEXHOJIOTUI;HHTepeca K 00yUeHHIO 1 MMO3HAHUIO, JIF0003HATEFHOCTH, TOTOBHOCTH U CIOCOOHOCTH K CaMO00OPa30BaHUIoO,
HCCIIEI0BATENBCKOM IEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH M YPOBHSI OOYUCHHUS B JallbHEHIIICM;

6. Du3suuecko2o 80CRUMAHUSL U POPMUPOBAHUSL KYIbIMYPbL 300D06bSL
OCO3HAHUsI [IEHHOCTH YKM3HH, OTBETCTBEHHOTI'O OTHOLICHHS K CBOEMY 3J0POBbIO, YCTAHOBKH Ha 3JI0POBBIil 00pa3 )KU3HU, OCO3HAHHUS MOCIIEICTBHI
W HETIPUATHSI BPEIHBIX IPUBBIYCK, HEOOXOAUMOCTH COOIIIOICHHS TIPaBUIT 0€30MACHOCTH B OBITY M PEabHOMN KHU3HH;

7. Tpyoosoeo socnumanus u npoPecCcUOHATbHO2O CAMOONPeOeNeHUs.
KOMMYHHKATHBHOIN KOMIIETEHTHOCTH B OOIIECCTBEHHO MOJIC3HOM, y4eOHOMCCIEeI0BATEIbCKOM, TBOPUESCKOM U IPYTHX BUAX JEATEILHOCTH;
HHTEpeca K MPAaKTHYECKOMY H3Y4eHHUIo podeccuii  Tpyaa pas3IHdHOro pojia, B TOM YHCIIC Ha OCHOBE MPHUMEHEHHUS IPEAMETHBIX 3HAHMIH,
0CO3HAHHOTO BEIOOPA HHANBHAYAIBHON TPACKTOPHHU MTPOJOKEHHS 00pa30BaHuUs ¢ YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K MPEIMETY,
0O0IIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

8. Dkonoeuuecko2o 60CnUmManus
9KOJIOTHYECKH [[eIecO00Pa3HOro OTHOMIEHHS K TPUPO/IE KaK HCTOYHUKY JKH3HH Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHHS, TOHUMAHHS [IEHHOCTH
3JI0pOBOT0 U 6e30MacHOro 00pa3a XKHU3HH, OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (DM3HYECKOMY H TICHXHYIECKOMY 370POBbIO, OCO3HAHMUS
LEHHOCTH COOJTIOICHNUSI IIPABHII O€30IIaCHOTO MOBECHHS IPH paboTe ¢ BELIECTBAMH, a TAK)KE B CUTYAIUsX, YTPOIKAIOIINX 3I0POBBIO U KH3HH
JIFOZICH;CIIOCOGHOCTH IPUMEHSTE 3HAHHUS, TOJTyJaeMble IPH H3yICHHH MPEaMeTa, Ul PELICHHU 3a1a4, CBA3aHHBIX C OKPY)KAOIIEeH MPUPOTHON
CpEoid, IOBBIILICHHS YPOBHS 9KOJIOTNYECKOH KYIbTYPhI, 0CO3HAHMUS IITOOATBHOTO XapaKkTepa IKOJIOTHIECCKUX POOIeM U IMyTel HX PeIeHHs
MOCPEICTBOM METO/IOB MPEAMETA;3K0IOTHIECKOTO MBIIUICHHS, YMEHHST PYKOBOICTBOBATHCSA UM B TI03HABATEIFHON, KOMMYHHKATHBHOM 1
COIMAIBHOMN MPAKTHKE.

JIMYHOCTHBIMH Pe3yJIbTaTAMU
U3y4eHus npeaMeTa « XuMus» B 8 kitacce SIBISIIOTCS CIISTYIONHE YMEHUS:
0CO3HABATb CAUHCTBO U LIEITOCTHOCTD OKPY)KAIOLIEr0 MUPa, BO3MOXHOCTH €ro MO3HABAEMOCTH ¥ OOBSICHUIMOCTH Ha OCHOBE
JIOCTH)KCHUH HAYKH;
MOCTENEeHHO BHICTPAUBATH COOCTBEHHOE 1IEIIOCTHOE MUPOBO33PEHUE: 0CO3HABATh MOTPEOHOCTh M TOTOBHOCTD K
caM000pa30BaHHMIO, B TOM YHCIIE ¥ B pAMKaX CAMOCTOSATEIILHON AEATEIBHOCTH BHE IIIKOJIBI;
OLIEHNBATH )KHU3HEHHBIC CUTYAI[U C TOYKH 3pEHHUsI 0€301acHOro 00pa3a )U3HU U COXPAHEHHS 3710POBbS;
OLIEHNBATH DKOJIOTUUECKUH PUCK B3aUMOOTHOILICHUH YeIOBEeKa M MPUPOIBL.
- ¢opMHPOBATH SKOJOTNYECKOE MBIIIICHUE. YMEHUE OLICHUBATH CBOIO ICSTEINBHOCTD U MOCTYIKH APYTUX JIIOAEH C TOYKH 3PEHHS
COXpaHEHHs OKPY)KAIOIEH Cpe/ibl - FapaHTa )KU3HH U Oaromnonay4us Jroaeit Ha 3emie.

-MeTanpeaMeTHbIE Pe3VJIbTATBI 8 COOMEEMcmeuu ¢ npozpammoi pazeumus YYJ1,




MeTanpeaMeTHBIMHE PE3yJIbTaTaMH H3yUCHHUS Kypca «XuMus» SBISIETCsE pOPMUPOBAHNE YHUBEPCATBHBIX yueOHBIX aeiicTeuil (YY)

Pezynamuenvie YY/I.

CaMOCTOSITEIIbHO OOHApYKUBATh U (POPMYIHPOBATh YUEOHYIO IPOOIIEMY, ONIPECISTh LeIb Y4eOHO! e TENbHOCTH, BEPCUU PELICHUS
npoOIEMB], 0CO3HABATh KOHEUHBIN Pe3yibTaT, BBIOUPATh U3 MIPENIOKEHHBIX U HCKAaTh CAMOCTOSITENILHO CPEACTBA JOCTHXKEHHS LIE)IH; COCTaBIATh
(MHOMBHUIyaIbHO WITH B TPYIINE) IUIAH PEIIeHHs IPoOIIeMbl; paboTast 1o IUIaHy, CBEPSITh CBOM ACHCTBHS € LEIBIO H, TPH HEOOXOAMMOCTH,
UCIIPABIATh OLIMOKU CaM BBIIBUI'ATh CAMOCTOSITENILHO; B JIMAJIONe C YUUTEIIEM COBEPIICHCTBOBATh CAMOCTOSTENILHO BhIPAOOTaHHbIE KPUTEPUH
OLICHKHU.

oOHapyxuBaeT 1 GopMyIHpyeT y4eOHYI0 IPOOIEMY 1101 PyKOBOJCTBOM YUHTEIIS;

CTaBHT LeJIb AEATEIbHOCTH HAa OCHOBE IIOCTABJIEHHOMN MPOOJIEMBI U MPEUIAraeT HECKOIBKO CIIOCOOOB €€ JOCTHKEHHS,

CaMOCTOSTEIbHO aHATM3UPYET YCIOBHUS TOCTHIKEHHS 11T Ha OCHOBE Y4ETa BBIICIICHHBIX yYUTEIEM OPHEHTHPOB ACHCTBUS B HOBOM Y4eOHOM
Marepuae;

IUIAHUPYET PECYPCHI IS OCTIKEHHS LIEIH;

Ha3bIBACT TPYAHOCTH, C KOTOPBIMH CTOJIKHYJICS IIPH PELICHNUH 3a1a4H, U IPEAAraeT IyT! uX npeonoseHns/ n3beranus B AanbHEHIIeH
JIeATENbHOCTH.

BbInycKHHK MOJYYUT BO3MOKHOCTH HAYUHTHCS:

CaMOCTOSTENEHO CTaBUTh HOBBIE y4eOHbIE Ien U 3a1a4n. CaMOCTOSATEIBHO CTPOUTH )KU3HEHHBIC IUIAHBI BO BPEMEHHOMN IEPCIEKTUBE. IPH
TUTAHUPOBAHUH JOCTIDKEHHS LIeJIel CaMOCTOSITENBHO M a/IeKBaTHO YYUTHIBATh YCIOBUS U CPENICTBA UX JOCTIDKEHUS. BRIIETATH adbTepHATHBHEBIE
CHOCO0BI IOCTIXEHUS 1IeIH M BEIOHpaTh Hanbosee 3(pGeKTUBHBII coco0. AZIEKBaTHO OILICHUBATh CBOM BOSMOXKHOCTH JOCTHKEHHS 1S
OTpe/ieIEHHOM CII0KHOCTH B Pa3IMYHBIX chepax caMOCTOSATEIBHON IS TeIbHOCTH.

Ilo3nasamenvuvie YY/I.

. AHAJIM3MPOBATh, CPABHUBATH, KJIACCU(DUIIMPOBATh 1 00001aTh (aKThl U SBJICHUS. BBISBIATH IPHYUHBI U CICACTBHS MPOCTHIX
SIBJICHUI.

OCYIIECTBJISITH CPAaBHEHHE, KIIACCU(PUKAIIIO, CAMOCTOSTEIILHO BBIOMPAsi OCHOBAHUS U KPUTEPUH [UIS YKa3aHHBIX JIOTHUECKHUX
OTIepaIH;

CTPOUTH JIOTHIECKOE PACCY)KACHUE, BKIIOUAIOIIEe YCTAHOBICHNE IPHUYNHHO-CIIEICTBEHHBIX CBSI3Eil.

€031aBaTh CXEMaTHYECKHE MOJIEIH C BBIJICJICHIEM CYIICCTBEHHBIX XapaKTEPUCTHK 00BEKTa.

COCTABJISATH TE3KChI, PA3IMIHBIE BUJIBI TLUTAHOB (IPOCTHIX, CIIOKHBIX M T.IT.).

npeodpa3oBhIBaTh HHPOPMALMIO U3 OJHOTO BHIA B APYroi (Tabiuily B TEKCT U IIp.).

YMeTb OIPEACIISATh BO3MOXKHBIC HCTOYHHKH HEOOXOJUMBIX CBEJCHHH, IPOU3BOAUTH TOUCK HH(POPMALIMH, aHATM3UPOBATh U
OLIEHUBATh €€ 10CTOBEPHOCTh

OCYIIECTBIISET PAaCIIMPEHHBIN MONCK HH(POPMALINH C UCIOIb30BaHUEM pecypcoB Oubimorek u MHTepHET];



CUMTHIBACT HH(POPMAIIHIO, TIPEJICTABICHHYIO C UCIIOJIb30BAHUEM PaHee HEU3BECTHBIX 3HAKOB (CHMBOJIOB) TIPU HAJMYHH HCTOYHHKA,
COZIEPIKAILETO UX TOJIKOBAHHE;

CO3/1aeT MOJICIIH U CXEMBI IS PeLICHHs 3a/1a4;

MEPEBOJTUT CIIOXKHYIO [0 COCTaBY MH(POPMAIHIO U3 TPpapUIECKOro HIIH CHMBOJILHOTO MPEACTABICHHUS B TEKCT U HA000pOT;

YCTaHABJIMBAET B3aUMOCBSI3b OIMCAHHBIX B TEKCTE COOBITHH, SIBJICHUH, IPOLIECCOB,;

Y4YacTBYET B IIPOCKTHO- MCCIIE0BATENIBCKOM ACSTEIBHOCTH. IPOBOAUT HAOIIOACHUE U SKCIIEPUMEHT 10 PYKOBOACTBOM YIUTEIIS.
OCYIIECTBIsCT BBIOOP Hanboee 3 HEeKTUBHBIX CIIOCOOOB pelICHH s 3a/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

JIaeT OIpe/IeIeHHE MOHSITHSM, YCTaHABIMBACT IPUYHHHO-CIIC/ICTBEHHbIE CBSI3H;

0000111aeT MOHSTHSI — OCYIIECTBIISET JIOTHYECKYIO OIIEPAIMIO IePeXo/ia OT BUIOBBIX IPU3HAKOB K POJOBOMY MOHSTHIO, OT TIOHATHUS
C MEHBIIUM 00BEMOM K IOHATHIO ¢ 0OJIBIINM 00BEMOM;

OCYILECTBIISIET CPABHEHHUE, CEPUALIMIO U KIIACCH(HKALINIO, CAMOCTOSTEIILHO BBIOUpast OCHOBAHHUS ¥ KPUTEPHUH JUTSl YKa3aHHBIX
JIOTUYECKUX OTepaIuii;

CTPOMT KJIACCH(UKALIUIO HA OCHOBE AUXOTOMHYECKOTO JieJieH:s (Ha OCHOBE OTPUIIAHUS). CTPOUT JIOTHUECKOE PACCYXkKICHHE,
BKJIIOYAIOLIEE YCTAaHOBJICHUE IIPUYNHHO-CIIE/ICTBEHHBIX CBSI3€EH;

O6’bﬂCHﬂeT SIBJICHUS, npoueccm, CBSI3U U OTHOLLEHUS, BBISIBJIAEMBIE B X0/1€ UCCIIEIOBAHUS,

3HAET OCHOBBI YCBAWBAIOIIETO YTCHHSI YMEET CTPYKTYPUPOBATh TEKCThI (BBIACISCT IIIABHOE M BTOPOCTEIICHHOE, INIABHYIO HJICIO
TEKCTa, BBICTPANBACT IIOCIIEI0BATENBHOCTD OTIMCHIBAEMBIX COOBITHIA), 3HACT OCHOBBI 03HAKOMHTEIBFHOIO YTCHHS; [IOCICJOBATEIBHOCTD
OIHCHIBAEMBIX COOBITHIA) - CTaBUTh POOIEMY, aprYMEHTHPOBATh €€ aKTyalIbHOCTb.

CaMOCTOSTEILHO ITPOBOUTH HCCIICOBAHIE HA OCHOBE IIPUMEHEHHSI METOJ0B HAOJIIOICHHS U SKCIICPUMEHTA,;

Kommynukatusuble YY /I
CaMOCTOSsTENBHO OPraHU30BbIBATh y4eOHOE B3aMOICHCTBIE B IpyIIe (ONpeIersiTh OOLIIe e, PAaCIPeesIsTh POJIH, JOTOBAPUBATECS APYT

C IPYrOM | T.J11.)

CO0JII0aeT HOPMBI ITyOJIMYHON PEUH U PErJIaMEHT B MOHOJIOT® U AUCKYCCHH;

MOJTB3YETCS ICKBATHBIMU PEUCBBIMHE KIIHIIE B MOHOIIOTE (IyOIMYHOM BBICTYILICHHH), THAIIOTE, IUCKYCCUH;

(bopmynupyer coOCTBEHHOE MHEHHUE M TIO3HLHIO, QpTyMEHTUPYET UX;

KOOPAMHUPYET CBOIO MO3HLHIO C TO3UIHAMH TapTHEPOB B COTPYIHUYECTBE IIPH BHIPAOOTKE 00ILIETO;

YCTaHABJINBACT U CPAaBHUBACT PA3HbIC TOUKU 3PEHMS, PEXK/IC YeM NPHHUMATh PEIICHUs ¥ AeNaTh BEIOOD; CHOPUT M OTCTaUBACT
CBOIO HO3UIIMIO HE BP)XICOHBIM JIJIsl ONIIIOHEHTOB 00pas3oM;

OCYIIECTBIISET B3aMMHBIN KOHTPOJIb U OKA3bIBAET B COTPYIHUYECTBE HEOOXOANMYIO B3aMMOIIOMOIIb. OPTaHU30BBIBACT U IUIAHUPYET
yueOHOE COTPYAHUYECTBO C YUUTEIIEM U CBEPCTHHKAMH;

ompesesieT UelH U GYHKIMH yIaCTHHKOB, CIIOCOOB! B3aUMOICHCTBYS;

IUIAHUPYET 001IHe Cr1ocoObl paboTHI; 6



yMmeeT paboTarh B IpyIlie — YCTaHABIMBAeT paboure OTHOMIEHUs, 3Q(PEKTUBHO COTPYAHUYAET U CIIOCOOCTBYET IPOAYKTHUBHOM
KOOIIepalnuH;
UHTETPUPYETCs B IPYIIITY CBEPCTHUKOB M CTPOUT IPOAYKTHBHOE B3aUMOAEHCTBUE CO CBEPCTHUKAMU U B3POCIIBIMHU;

YUUTBHIBACT pa3HbI€ MHCHUS U MHTCPECHI U 000CHOBBIBATh CO6CTBCHHyIO TNO3UIHUIO,

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYYHThCH:
- IPOYKTUBHO pa3perarh KOHGIMKTH Ha OCHOBE y4€Ta HHTEPECOB U MO3UIUH BCEX YUACTHUKOB, HOMCKA U OLIEHKH AJIbTEPHATHBHBIX

croco0oB pa3peleHus: KOH(IUKTOB;
JOTOBAPUBATHCS M MIPUXOIUTH K OOIIEMY PELICHUIO B COBMECTHOM CATEILHOCTH, B TOM YHCIIC B CHTYAllHH CTOJIKHOBCHHSI HHTEPECOB;

Opath Ha ce0si MHUILMATHBY B OPraHU3al[MHd COBMECTHOTO JICHCTBUSI (JIEJI0BOE JIMIEPCTBO);
BJIaJICTh MOHOJIOTHYECKOH M UAJIOTHYECKOH ()opMaMy pedr B COOTBETCTBHH C TPAMMATHYECKIMHI M CHHTaKCHYECKUMH HOPMaMH POJTHOTO

SI3BIKA;
CJIeIOBaTh MOPAJIbHO-3THYECKUM U IICHXOJIOTUYECKUM MPHHIMIIAM OOIIEHHUS U COTPYAHUYECTBA HA OCHOBE YBOKUTEIBHOTO OTHOIICHUS K
napTHEPAM, BHUMAHHUS K JIMYHOCTH JIPYroro, aJeKBaTHOTO MEXJIMYHOCTHOTO BOCIIPUSTHS, TOTOBHOCTH aJIcKBaTHO pearupoBaTh HA HYXIIBI IPYTHUX,
B YaCTHOCTH OKAa3bIBaTh MOMOIIb H YMOLMOHAIBHYIO MOAIEPKKY MMAPTHEPAM B IIpoIiecce TOCTHIKEHHUS OOMIEH 11eI COBMECTHOM NIESTEIbHOCTH,

IIpeaMeTHBIMHU pe3yJbTATAMHU H3YUCHHUS TIPEIMETA SBISIOTCS CIICAYIOMINE YMEHHS:
OCO3HAHHUE POJIH BEILECTB:

- OTIPEIEIATH POJIb PA3IIMYHBIX BEIIECTB B IPUPOJE U TEXHUKE,

- 00BSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE, PACCMOTPEHHE XUMHIECKHIX ITPOIIECCOB;

- IPUBOJIUTH IPUMEPHI XUMHYECKHX NPOLIECCOB B IIPUPOJIE;
- HaXOAUTb YEPTHI, CBUAETENbCTBYIONHE 00 OOIUX NPH3HAKAX XUMUUECKUX MTPOLECCOB M UX Pa3JIMUMAX. UCTIONb30BaHUE XUMUUECKUX

3HaHWU B OBITY;
- 0OBACHATH 3HAYEHHE BEILECTB B XKM3HH U XO3SAMCTBE YETI0BEKA,
OOBSICHITH MUP C TOYKH 3PCHHS XHMHH;
— MEPEYUCIISITh OTIIMYUTENIbHBIC CBOMCTBA XMMUYECKUX BEIIECTB;
— pa3nu4aTh OCHOBHBIC XMMHYECKHE ITPOLIECCHI; - OMPEENATh OCHOBHBIE KITACChl HEOPIaHMYECKUX BEIIECTB;
- MOHUMATh CMBIC]I XHMHYECKUX TEPMUHOB. OBJIaJICHHE OCHOBAMH METOJIOB MTO3HAHHKSI, XapPAKTEPHBIX ISl ECTECTBEHHBIX HAYK:
- XapaKTepH30BaTh METOIbl XHMHUUYECKON Hayku (HaOIIOJeH e, CPaBHEHHE, SKCIIEPUMEHT, H3MEPEHHE) U UX POJIb B IIO3HAHUH TIPUPOIH;
- IPOBOJIUTH XUMUYECKUE OMBITHI M IKCIIEPUMEHTHI U O0BSCHSATD X PE3yJIbTAThI;
YMEHHE OLIEHUBATH TIOBEICHNE YEIOBEKA C TOUKHM 3PEHUSA XUMHYECKOH O€30IIaCHOCTH 110 OTHOUIEHHIO K YEJIOBEKY U IPUPOIE;
- HCTIOJIb30BATh 3HAHMS XHMUH [IPH COOJIOACHUH TIPABUIT UCTIOIb30BaHUS OBITOBBIX XUMHUYECKHX [PENapaTos;

- pa3iindaThb OIIaCHBIC U Oe30macHbIe BCIIICCTBA.



PaGouas nporpamma nocTpoeHa Ha OCHOBE KOHIIEHTPUUYECKOTO MOAX0/1a. DTO JOCTUTrAETCs IyTeM BBIWICHEHUS ANAAKTHYECKON SANHUIIBI —
XUMHYECKOTO 3JIEMEHTA - U JaJbHEHIIEM YCIOKHEHUH U PACIIUPEHUH €€ 3/1eCh TAKOBBIMHU BBICTYIAIOT (POPMBI CylecTBOBaHHUs (CBOOO IHbIE
aTOMBI, IPOCTHIC H CIIOKHBIE BEIIECTBA). B MporpamMme yIUTHIBACTCS Peali3allisi MEKIPEAMETHBIX CBs3eil ¢ KypcoM ¢usuku (7 Kiracc) u
6uosoruu (6-7 KIaccel), TIe JaeTcs 3HAKOMCTBO CO CTPOEHHEM aTOMa, XUMHUUYECKON OpraHu3aleil KIETKH U MPOoLeccaMi 0OMEHa BEIECTB.

OcHoBHO¥ (hopMoii OpraHu3anuy y4e0HOro mpouecca siBJseTCs KJIaCCHO-ypOYHas CUCTeMa. B KadecTBe JIO0NOIHUTENbHBIX (hOpM
opraHusanuu 00pa3oBaTeIbHOrO MPOIECCa UCTIOIB3YSTCsl CHCTEMa KOHCYIbTAMOHHOM HOANEP)KKH, HHANBHIYIBHBIX 3aHATHI, CAMOCTOSITENbHAS
paboTa y4aruxcst ¢ HCIOIb30BaHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOIOTHH.

Ipeobamaromieit HopMoii KOHTPOJIS BBICTYIIAIOT IIMCHMEHHBIN (CAaMOCTOATENbHBIE M KOHTPOJIBHBIC PA0OTHI) M YCTHBIH OMPOC
(cobeceroBaHme), TECTUPOBAHHE.

Copep:kanue y4eGHOro npeamera.
Paznen 1. HayanabHble NOHATHSA M 3aK0HBI xumuH. (20 yacoB)

Tena u BemecTBa. CBoiicTBa BelecTB. DTANOHHbIEC (PU3HYECKIE CBOMCTBA BEIECTB. Marepuana U MaTepHanoBeeHue. Poib XUMIHN B KH3HU
coBpeMeHHOro obmuiecTBa. OTHOIIEHNE OOIIECTBA K XUMHUH.. XeMOQUIHs i XeMO(OoOHs.

Metons! u3ydenus xumun. Habmonenue. Dxcriepument. Mozaenupoanue. Mojeny MaTepuaibHble 1 3HAKOBBIC MIIM CUMBOJIBHBIE.

Ta3sr. XKunkocrn. TBep/ple BewecTBa. B3anMHbIe Tepexo/ibl MeX Ty arperaTHbIMU COCTOSIHHSIMU BEILECTBA: BO3TOHKa (CyOnumarus) u
necyOnumarnys, KOHASHCAUs U UCTIapeHHe, KpUCTAIIM3ALMs U TUIaBICHHE.

®dusnueckue sABaeHus. YucTble BelecTBa 1 cMecu. 'oMoreHHble 1 rereporeHHsle cMecu. CMecH razoo0pasHsle, sxukue, Teepasie. Croco0bt
pasIeneHus CMECel: eperoHKa Wi JUCTWIIAINS, OTCTanBaHKe, QUIbTpOBaHUEe, KPUCTAIUIM3AIN, BRIIapuBaHue. XpomaTtorpadus. IIpumenenue
9THX CIIOCOOOB B J1a0OPATOPHOI NpaKTHKE, Ha MPOU3BOACTBE U B OBITY.

XUMUUECKHE IEMEHThI. ATOM M MOJIEKYIIBL. [IpoCThble U CI03KHbIE BEIECTBA. AJUIOTPONHS HA IpUMepe KHCinopoaa. OCHOBHBIE MOJIOXKEHUS
aTOMHO-MOJIEKYIISIpHOTO yueHusi. Vlonsl. BemecTBa MOEKynIpHOTO U HEMOJIEKYISIPHOTO CTPOCHUSI.

3Haky (CHMBOJIBI) XUMHYECKUX 3JIeMeHTOB. H(OpMaIus, KOTOPYIO HeCyT 3HAKH XMMHYECKUX DJIEMEHTOB. DTHMOJIOTHS Ha3BaHHI
HEKOTOPBbIX XumMuueckux snementoB. [ICXD JI.1. MenzeneeBa: KOpOTKOIIEPUOAHBIH U JUIMHHOIEPUOAHBII BapuaHTbl. 11epHoibl U TPyIIIBL.
I'naBHas u no6ounas noarpynnsl. OTHOCHTENBHAS AaTOMHAsI Macca.

Xumnueckue Gopmyisl. Munexcest v kodddunuents. OTHOCHTENbHAs MOJIEKYIISIpHAs Macca. MaccoBast 10711 XUMHUYECKOT0 DJIEMEHTA B
coequHeHnH. MHpOpMaIWs, KOTOPYIO HECYT XUMUUECKHE (hOPMYIIBL.

Banentnocts. CtpykTypHbIe popMyibl. XUMUUECKHE 3IEMEHTBI C IOCTOSIHHON M IIEPEMEHHON BaJICHTHOCTHIO. BbIBOI hopMyITbl coeTMHEHUs.
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110 BaJICHTHOCTH. OHpCL[CJICHI/Ie BAJICHTHOCTH XUMHYCCKOI'O 3JIECMCHTA I10 q)OpMyJ'IC BCIICCTBA. CocraBiieHue Ha3BaHUM COGHHHCHHﬁ, COCTOAILINUX

13 IBYX XUMHUYCCKHX JJICMEHTOB, IO BAJICHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BCIICCTB.
XuMHU4uecKue peakuuu. Pearentsr u IIPOAYKTBI pEaKIUu. HpI/ISHaKH XUMHYCCKHUX peaKum?I. VcnoBus ux NPOTEKaHUA U IPEKPaILCHUS.

Peakunn TOpeHUs. 3K30T€pMI/I‘ICCKI/I€ 1 SHAOTCPMHUUICCKUC PCAKIINU.

3aKk0oH COXpaHEHHs] MACChI BEIIECTB. XuMudyeckue ypaBHeHus. CoCTaBieHre XUMUIECKHX ypaBHeHuid. MH(popMalms, KOTopyro HeceT

XUMHYECKOE YpAaBHCHHUC.

Knaccudukanms XuMAYECKIX PEaKIUii M0 COCTaBY U YUCIy PEareHTOB U MPOAYKTOB. THUIIBI XUMHUYECKHUX peakiuii. Peakiiu coenHeH s,
pasnoxxeHus, oOMeHa, 3amenieHus. KaranusaTopsl u KaTanus.

JemoHcTpanum.

Komnnekiun MaTepuaioB v U3l U3 HUX.

Mojenu, UCroIb3yeMble Ha ypoKkax (hH3HUKH, OUOJIOTHH U reorpaduu.

OOBEeMHBIC U IAPOCTEPKHEBBIE MOJICII HEKOTOPBIX XMMHYECKHX BEIECTB.

Mozenu KpUCTaIIMYECKUX PEIIETOK.

CoOupanue npudopa Ui MoJTy4eHHs Ta30B U IIPOBEPKA €ro Ha TepMETHYHOCTD.
Bosronka cyxoro npja, oaa wii HadTananHa.

ArperaTHble COCTOSIHUS BOJIBI.

Paznenenne qByx HeCMEIINBAIOMINXCS KHUIKOCTEH ¢ TOMOIIBIO AETUTEIHHON BOPOHKH.
YcraHoBKa U1 GUIBTPOBAHUS U €ro padora.

YcraHOBKa JUIsl BRITAPUBAHMS U €r0 padoTa.

Pa3nenenue kpacsiiero BeuiecTa (hromMactepa ¢ HOMOIIBI0 OyMaXHO# Xpomarorpaduu.
Moenu aamoTpoONHbIX MOAUGBHKALINI YIIIepoaa H Cephbl.

Hoprperst 1.5, Bepuennyca n JI.U. Menzerneesa.

KopoTtkonepuouslii n jmuHHONeproAHbliH Bapuantsl [ICXO .. Menneneesa.
KoncTpynpoBaHue mapocTepKHEBBIX MOAENIEH.

Amnmnapat Kunma.

Paznoxxenne OuxpomaTa aMMOHHUSL.

BsanMmoieiicTBre COMSHON KUCIOTHI ¢ IIMHKOM.

IMonyyenne ruapokcuaa Meau (2)  ero pasnoKeHue TPy HarPEBaHHH.

JlaGopaTopHbIe ONBITHI.

1.
2.

O3HaKOMIIEHHE ¢ KOJUIeKIUeil 1a00paTOPHOM MOCYABI.
TIpoBepka npubopa [uis OJTy4eHHs Ta30B HAa TepMETHYHOCTb.



IIpuroToBiieHHEe reTepOreHHOM CMECH MOPOLIKOB CEPbI U XKeJe3a U UX Pa3JIeleHue.
B3aumonelicTBie pacTBOPOB XJIOpHIa HATPHSI U HUTpaTa cepebpa.

IMony4yeHue rugpoxcuaa Meau (2) U ero B3auMOJICHCTBHE ¢ CEPHOM KUCIOTOM.

B3aumoelicTBue pacTBopa colbl ¢ KMCIOTOMH.

ITpoBepka 3aKoHa COXpaHEHHs MacChl BEIIECTB Ha IIPUMEPE B3aUMOJICHCTBHS LETOUH U KUCIIOTHI.
PazioxeHue nepoxcuia BOIOPOia ¢ IOMOLIBI0 OKCHA Maprasiia (4).

© ® N OA W

3amMerieHre jKene30M Mei B MEHOM KyTopoce.

[IpakTuyeckue padoTshl.
1. 3nHakoMCTBO ¢ 1abopatopHbIM 000pynoBaHueM. [IpaBuia TexHuKH 6e30macHOCTH HpH paboTe B KabuHeTe XuMuu. Hekotopsie BIIbI padoT.
2. AwHanus MouBbl.

Paznen 2. BaxkHeiimme npeacraBuTe/ M HEOPraHuIeCKUX BeIeCTB. KoummyecTBeHHbIE OTHOIIEHUSI B XHMHUMH. (18 qacos)

CocraB Bo3xyxa. [ToraTue 06 00beMHOII 10JIe KOMIIOHEHTA IIPUPOTHON Ia30BOii cMecu — Bo3yxa. PacueT oObeMa KOMIIOHEHTA Ira30BOi
CMECH 10 ero 00beMHOH J10J1e 1 Ha000POT.

Kucnopoa. O3on. [Tonyuenune kucnoposna. Cobupanue 1 paco3HaBaHUE KHCIOpoJa. XUMUUECKHE CBOMCTBA KUCIOPOa: B3auMo/JieiicTBHE ¢
MeTaJlIaMH, HEMETAIaM1 U CI0KHBIMH BelecTBaMu. IIpumenenue kucnopona. Kpyrosopot kucinopoja B mpupoze.

Oxcuapl. O6pa3zoBanue Ha3BaHUil OkcHIOB 10 ux Gopmynam. Cocrasienue GopMys1 OKCHIOB 0 Ha3BaHUAM. [IpeacTaBUTENIN OKCHIOB:
BOJIa, YIJIEKUCIIbIH Ta3, HETalleHas! U3BECTb.

Bonopon B npupoze. Pusnueckue 1 XAMUYECKHE CBOWCTBA BOOPOA, €ro NMoJIyYyeHHEe U IPUMEHEHHE.

Kucnotsl, ux cocras u knaccuduxarus. Murndutopst. Tabnuua pactBopumoctu. ColisiHast U cepHasi KUCIOThI, UX CBOHCTBA M NPUMEHEHHE.

Conn, uxX cocTaB U Ha3BaHUA. PacTBopuMocCTs couelt B Boge. IIpencTaBuTeny coneil: XJIopua HaTpHs, KapOoOHAT HaTpus, pochaT KaabIus.

IMocrosnuas ABoraapo. Koianuectso Bemectsa. Moub. MossipHast Macca. KpaTHble eIMHUIBI U3MEPEHUs KOJIMYECTBA BELIECTBA —
MHJUTMMOJIb ¥ KMJIOMOJIb, MHJUTUMOJISIPHAS. X KMJIOMOJISIPHAsl MacChl BEILIECTB.

PacyeTsl ¢ MCTIOIBb30BaHMEM NOHATHH «KOJIMYECTBO BEILECTBAY», KMOJIAPHAs Macca», «IOCTOSAHHAs ABOraapo».

3akoH ABorazapo. MonspHblii 00beM ra3000pa3HeIx BeriecTB. OTHOCHTENbHAS IVIOTHOCTH OJHOTO T'a3a Mo JIpyroMy.

. KpaTHble euHHLBI H3MEPEHHS KOJIMYECTBA BEILECTBA —MUJUIUMOJISIPHBII U KMJIOMOJISIPHBINA 00BbEMBI I'a30B.

PacueTsl ¢ HCIIOB30BaHUEM MOHATHI KKOJIHMYECTBO BEIIECTBAY, «MOJAPHAS MAcca», «XMOJIIPHBII 00BEM Ta30B», «4UCI0 ABOTaIpo».

I'nppocdepa. Kpyrosopor Boasl B ipupoje. Pu3nueckue 1 XMMUUECKUE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCUIAMHU.

OcHoBaHus, HX cocTaB. PacTtBopuMocTh 0cHOBaHUil B Bojie. MI3MeHeHHe OKpacKu WHIUKATOPOB B LIenouHoi cpente. [IpencraBurenu
11e104€ei: THAPOKCHU Bl HATPHUS, Kaaus U KalblHs.
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PaCTBOpI/ITC.IIL 1 paCcTBOPCHHOC BEIICCTBO. PaCTBOpLI. PaCTBOpCHI/IG. FI/II[paTBI. MaccoBas nomns PacTBOPEHHOI'O BEIIIECTBA. PaC‘IGTLI,

CBA3aHHBIC C MCITIOJIb30BAHUEM TTOHATUA»MACCOBAA 4OJISI PACTBOPEHHOT'O BEIIECTBA».

JleMoHCcTpanum.

[Nony4enne kucaopoaa pa3jioKeHUEM NepMaHraHaTa Kajius M IIepOKCHIa BOAOPOa.
CoOupaHue METOI0OM BBITECHEHUS BO3/1yXa M BOJIBI.

Pacno3naBanue xucnoposa.

T'openue maruus, xenesa, yrisi cepsl U Gpocdopa B KUCIOpOIE.

Kosmnekust okcnaos.

IMony4enune, cobupanue, pacrno3HaBaHue BOJOPOA.

T'openue Bogopoa.

BsanmoaeiicTBre BOIOpOAa C OKCHIOM MEMH.

Kosnekuust MUHEpaIbHBIX KUCIIOT.

IIpaBuio pa36aBiaeHuUs CEPHOI KUCITOTHI.

Kommeknus cosei.

Tabmua pacTBOPUMOCTH OCHOBAHHH, KHCIIOT M COJIEil B BOJIE.

HexkoTopble MeTanibl, HEMETAIUIbl U COSANHEHHs] KOJINUECTBOM BEIeCTBA B 1 MOJIb.
Komnnexuus ocHoBaHMIA.

JlaGopaTopHbIe ONBITHI.

10.
11
12.
13.
14.

[TomyTHEHNE N3BECTKOBOIT BOJIBI IPH IPOITYCKAHUH YIIICKHCIIOTO rasa.

[TosyyeHne Boopoia B3aMMOACHCTBIEM LIUHKA U COJSIHON KHCIOTHL.

Pacrio3HaBaHMe KUCIOT MHIMKATOPaMHU.

W3menenmne okpackyd MHANKATOPOB B IIEIOYHON Cpese.

O3HaKOMIICHHE C TIpenapaTaMy JOMAIIHEH WM IIKOJIBHON alTeYKH — PACTBOPaMH IIEPOKCHIAa BOJOPOJIa, CIIMPTOBOM HACTOMKH ioaa 1
HaIIaTBIPHOTO CIIHpTa.

IIpakTHueckue padoThI.
3. Tlomyuenue, cobupaHUe U PaCO3HABAHUE KHCIOPOJA.

4. Tlomydenue, coOupaHue U pacrio3HaBaHHE BOJOPO/A.

5. IlpuroToBieHHe pacTBOPOB COJEH ¢ UX 3aaHHOI MaccoBoil noseil.
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Pasgen 3. OcHOBHbBIE KJIACChI HeOpraHu4yeckux coeauuenmii. (10 yacos)

O06o011eHre CBECHUI 00 OKCHIAX, UX KiIacCH(pUKaIiK, Ha3BaHUAX U CBOHCTBaX. CIIOCOOBI ITOTy4EeHUsI OKCHUIOB.
OcHoBaHus, UX KIacCH(UKAIMsI, HA3BaHUS U CBOHCTBA. B3anMoieiicTBHE ¢ KHCIOTaMH, KUCIOTHBIMU OKCU/IaMU U COJIIMH. PaznoxeHue

HEpacTBOPUMBIX ocHOBaHHHU. CriOcOObI MOTydeH s OCHOBaHHH.

DREKTPOXUMHUUECKUH PS/I HAPSHKEHUH MeTaIsIoB. B3aumozelicTBre KUCIOT C OKCHIAMH METaJUIOB. B3anmogeiicTBie KHCIOT C OCHOBAaHHUSMH —
peakuus HeiTpanuzanuy. BzanmopeiictBue Kucior ¢ consiMu. [lonrydeHre 6eCKICIOpOIHBIX H KUCIOPOICOIEPIKAMX KHCIIOT.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

KI/ICJ’[OTH, ux Knaccn(bmcaum{ W Ha3BaHUA. O6H.[I/Ie XUMHUYECKHE CBOMCTBA KUCJIOT. BSaHMOHeﬁCTBI/Ie KHUCJIOT ¢ METaJLLIaMHU.

Counu, ux kinaccuukauus u cBoiictsa. B3aumozeiicTBue coneii ¢ Meraiiamu, 0COOCHHOCTH 3THX peakiuii. B3auMopeiicTBre coeii ¢ COMSIMU.

I'enernueckue pAAbI METAJJIa U HEMETAJLIA. I'eneTnueckas CBs3b MEXIY KiTaCCaMU HEOPraHWYCCKHX BEUICCTB.

JlaGopaTopHble ONBITHI.
BsaumoelicTBre OKCHIA KAJIbIUSA C BOIOM.
[TomyTHEHUE U3BECTKOBOM BOJBIL.

Peaknus HeWTpanuzanyu.

IMonyuenue ruapokcuaa Meau (2) u ero B3auMOAEHCTBHE € KUCIOTOM.

PaznoxeHne THAPOKCHIA Meu (2) TIpH HarpeBaHUH.
B3aumoaelicTBHE KUCIOT ¢ METAIIaMH.
B3anMoelicTBHE KHCIIOT C COISIMH.

O3HaKOMJICHHE C KOJUICKIIHEH COJIeH.
Bzaumopeiictue cynbdara meau (2) ¢ xkene3om.
BzaumogelicTBHE coICH ¢ COJISIMH.

I'enetnyeckas CBsI3b Ha IPUMEPE COSANHEHUH MEIH.

[IpakTuyeckue padoThl.

6. Perienne 3KkcriepUMEHTAIBHBIX 33/1a4.

Paspeun 4. llepuoauyeckuii 3axkon u Iepuoauyeckas cucrema xumuyeckux 3jementos (I3 u ITICXD) I.U. MenjesieeBa u CTpoeHUe
aroMma. (8 yacos)

EcTtecTBeHHBIE CeMENCTBA XMMHUECKHUX 3JICMEHTOB! TICJIOYHBIC U MICJIOYHO3EMECIIbHBIC METAJIJIb], I'aJIOT'CHBI, HHEPTHLIC I'a3bl. AMq)OTCpHOCTL.

AmdoTepHbIe OKCH/IBI U THAPOKCH IBI. KOMIIIEKCHBIE COTH.

Otkpsitue JI.11. MengeneesbiM 113 u cozpanue um I1CXDO.
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ATOMBI KaK (popMa CyIecTBOBAHHS XUMHYECKUX 371eMeHTOB. OCHOBHBIE CBE/ICHUS O CTPOCHUH aTOMOB. [loKa3aTesIbCTBa CI0KHOCTH
ctpoenus aroMoB. OmnbiTel Pesepdopaa. [InanerapHas Moaenb CTPOCHHUS aTOMOB.

CocTaB aTOMHBIX siJiep: IPOTOHBI, HEUTPOHBI. OTHOCHTEIbHAS aTOMHasl Macca. B3anMOCBs3b MOHATHI <IIPOTOH», KHEHTPOH»,
«OTHOCHTEJIbHAS aTOMHAsI Macca.

Muxpomup. DIeKTPOHBL. CTPOCHUE IIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHUX JJIEMEHTOB

NeNe 1-20. TlonsiTue 0 3aBEpLICHHOM JIEKTPOHHOM YpPOBHE.

U3zoromnel. dusnueckuit cmbicn cumBonku [lepuoanueckoii cuctemsl. CoBpemenHast popmynuposka [13. MI3MeHeHuUs CBOWCTB 3JIEMEHTOB B
MepUOax U rpymmax, Kak pyHKIHUsS CTPOCHUS JICKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepHCTHKa 3JIeMEHTa-MeTalIa U 3JIEMEeHTa-HeMeTauia 1o ux nosioxenuto B [ICXD /1.1. Menneneesa.

JlemoncTpanum.
Paznnunble Gpopmsr Tabmun I1C.
MonenupoBanue nocrpoerus [1C JI,W. Menneneesa.
Mogenu aTOMOB XMMHYECKHX 3JIEMEHTOB.
Mogzenu aToMOB 371eMeHTOB 1 — 3 IepHoJ0B.

JlaGopaTopHble ONBITHI.
26. [TonyueHue aMm(pOTEPHOro THAPOKCH/IA U HCCIIEIOBAHIE €r0 CBOMCTB.

Paznen 5. Xumudeckasi cBsizb. OKHCIHTEIbHO-BOCCTAHOBUTEILHBIE peakuuu. (10 gacos)

Honnas xumuueckas cBsi3b. FoHbI, 00pa3oBaHHBIE aTOMaMH METAJUIOB U HeMeTa/u10B. CxeMbl 00pa30BaHMsI HOHHOM CBSI3M JUIsl OMHAPHBIX
coenuHeHnH. VIOHHBIE KPUCTAIIMYECKUE PEIICTKH U (PU3NYECKHE CBOICTBA BEIIECTB C THM TUIIOM pelleTkH. [loHsTHE 0 GOPMYIIEHON eMHULIE
BEIECTBA.

KoBanentHast xumuueckas cBsi3b. DNEKTPOHHBIE U CTPYKTypHBIe (hopMyibl. KoBaneHTHas HenossipHast cBsi3b. CxeMbl 00pa30BaHUs
KOBAJICHTHOH CBSI3M U1l OMHAPHBIX COoeMHEeHNH. MOJIeKy IsIpHBIC U aTOMHbBIE KPHCTAJUTMYECKHE PELIETKH, U CBOWCTBA BELIECTB C 3TUM THIIOM
peLIETOK.

DJIEeKTPOOTPHUIIATENBHOCTD. Psijt anekTpooTpunatensHocT. KoBaneHTHas mosspHas XuMu4deckas cBsi3b. CxeMbl 00pa30BaHus KOBaJCHTHOM
HOJIIPHO# CBS3M 115l ONHAPHBIX COCAUHEHUH. MONeKyIIpHbIE U aTOMHBIE KPUCTAJUTMYECKHE PEIIETKU, CBOMCTBA BEIIECTB C 9TUM THIIOM PELIETOK.

Merannuueckasi XMMHYECKas CBS3b U METAIUIMUECKas KpUCTaIM4eckas perierka. CBONCTBA BELIECTB C 3THM THIIOM peleTok. Exunas

MIPUPOJIa XUMUYECKHX CBS3€EH.
13



Crenenb okucnenus. CpaBHEHHE CTEIICHEH OKHUCIICHHS U BaJIeHTHOCTH. [IpaBuiia pacuyera CTEIeHH OKUCICHHS 110 (OpMyIaM XUMHYECKUX
COEUHEHNM.

OKHCIUTENLHO-BOCCTAaHOBUTENbHBIE peakunu. OnpeeseHie CTeNeHEe OKUCICHHS IS SIIEMEHTOB, 00pa3yIOIINX BEIIECTBA Pa3HBIX KIACCOB.
Peaxunyn noHHOTO 0OMEHA M OKHUCIHTENEHO-BOCCTAHOBHUTENbHBIEC peaknni. CocTaBlICHNE YPAaBHEHHI OKHCIUTEIFHO-BOCCTAHOBUTEIIBHBIX
peakiii METOIOM 3JIEKTPOHHOTO OasaHca.

JleMoHcTpanum.
Buneodparmentsl u cnaiinsl «loHHAs XUMHYECKas CBSI3bY.
Kosuiekust BemecTB ¢ HOHHOM CBS3BIO.
Mozenu HOHHBIX KPUCTAJUTHYECKHUX PEIIETOK.
Bupneodparments! u cinaiiapl «KoBajneHTHas XUMUYECKask CBSI3bY.
Kostekyst BemecTB MOJICKYJIIPHOTO M aTOMHOTO CTPOCHHUS. Mo/ienn MOJICKYIISIPHBIX 1 aTOMHBIX KPUCTAUIMYECKHX PELIETOK.
Craiiael «MeTaaandecKast XUMUYECKast CBSI3bY.
Kommexiust «MeTaisl ¥ CIIIaBEI»
B3anmMopelicTBie IMHKA C CEPHON M COJITHOW KHUCIOTOH, XJIOPUAOM MEIIH.

14



TeMaTH4ecKoe IVIAHUPOBaHHE YPOKOB XUMUH B 8 Kiiacce

(68 uacoB, 2 yaca B HeJeJTI0).

Ne Tema KosnuectBo Koxa-Bo Koa-Bo OCHOBHbIE HANIPABJIEHH S
4acoB NPAKTHYECK | KOHTPOJbLHBIX | BOCHHTATEILHOI eI TeTLHOCTH
X
1 Paznen 1. HauajbHbIe NOHATHS U 2 1 4.5
3aKOHbLI XHMHH.
20 gacos
2 Paspnen 2. Baxkueitmmue 3 1 45
NMpeICcTaBUTE]H HEOPraHUYeCKuX
BemecTB. KoimmuecTBennnie
OTHOLUEHHUSI B XHMMH.
18 vacos
3 Pa3znen 3. OCHOBHBIE KJIaCChI 1 1 4,5
HEOPraHUYeCKUX COeIMHEHMI. 10 yacos
4 Paznen 4. Illepuoanyeckunii 3aKoH 1 45
IMepuoguyeckas cucreMa XUMHYECKUX
snementos (I13 u TICXD) 1.H.
MenpesieeBa  CTPOEHHE aTOMA.
8 uacoB
5 Pasnen 5. Xumunueckas cBSI3b. 1 4,5
OKHCIMTETLHO-BOCCTAHOBUTEIbHBIE
peakuun. 10 gacoB
6 Pe3epBHOe Bpemst 2yaca.
7 Bcero uyacos 68 6 4
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Conep:kaHue NporpamMmsbl
Xumus 9 kmace
(68 uacos ,24/H)
IMoBTOpeHNe U 00001eHNe CBeleHUT 10 Kypcy 8 Ki1acca

bunapusle coenunenus. Okcusl coneodpasyronye 1 HecoseoOpasytomue. ['uapokcuapl: ocHoBaHus, aMmpoTepHbie, kucinoTsl. Cpeanue,
KHCIIbIE, OCHOBHBIE COJIHL.

O06o001IeHHe cBeIeHUH 0 XuMHYecKkuX peakuusax. Knaccuduxarys XMMUYECKUX PEakLUii 110 pa3InyHbIM OCHOBAHUSM. COCTaBY U YHCILY
pearupyomux 1 00pa3yronuxcs BEIeCTB, TeIIOBOMY 3h(eKTy, HaPaBICHHIO, H3MECHEHHUIO CTEIICHEH OKHICICHHS JIEMEHTOB, 00pa3yoNuX
pearupymonue BemecTsa, Gpase, HCIOIb30BAHHIO KAaTaIu3aTopa.

Tlonsitie 0 ckopocTH XUMHUECKOH peakuuy. PakTopsl, BIUAIOMINE HA CKOPOCTh XUMUYECKUX PEaKLUil: IPUPOIa pearupyrolux BeIecTs,
UX KOHIICHTPAIINS, TEMIIEpaTypa, INIONIaab CONIPUKOCHOBEHNU, HAINUKE KaTanu3aropa. Karamms.

JleMoHcTpanmu
¢ O3HaKOMIICHHE C KOJUICKI[HAMH METAIUIOB U HEMETAILIOB.
*  (O3HAKOMJEHHE C KOJUIEKIIUSIMHU OKCHUIOB, KMCJIOT U COJIEH.
* 3aBHCHMOCTb CKOPOCTH XUMHUYECKOH PEaKIIU OT IPUPOBI PEarHpyIOMIIX BEIIECTB.
* 3aBHUCHMOCTbH CKOPOCTH XUMHUECKOH peaKIlu OT KOHIEHTPAIUK PearnpyroiX BelecTB.
* 3aBHCHMOCTbH CKOPOCTH XUMHYECKOH peaKIMy OT ILIOLIa1H
COMPHKOCHOBEHHMS PEAarHpPyYIOIIHX BEIECTB (KUIISIIHI CIOM»).
* 3aBHCHMOCTb CKOPOCTH XUMHUYECKOH PEeaKI[MU OT TEMIIEPaTyphl pearpyomuX BeIecTB.
JlaGopaTopHble ONbIThI
. B3anmozeiicTBie aMMHaKa U XJOPOBOIOPOJA.
. Peakuus Heirpanuzaimu.
. Habmoznenue temnnoBoro s¢dexra peakiuu HeWTpanu3amnuH.
. B3aumopeiictBue cepHoil kucnotsl ¢ oxcunom meau (I1).

. Paznoxenue TIIepoKkcua BOAOpOa ¢ IIOMONIBIO KaTajla3bl KapTO(bCJ'ISI

o O~ WN B

. 3aBHCHMOCTH CKOPOCTH XMMUYECKON PEaKIMK OT IPUPOJIBI PEarnpyroIIiX BEIIECTB Ha IIPIMEpE B3aNMO/ICHCTBHSI pacTBOPOB THOCY/Ib(aTa
HATPUs ¥ XJI0pua Oapus, THOCYJIb(aTa HATPHS U COJISTHON KUCIIOTBL.

7. 3aBHCHMOCTb CKOPOCTH XMMUYECKOH PEaKIMH OT HPUPO/Ibl METAUIOB IIPU X B3aUMOEHCTBUM C COJISHOM KUCIIOTOIA.

8. 3aBHCHMOCTB CKOPOCTH XUMHYECKOW PEAKIIUH OT PUPOJIBI KMCIIOT MPU B3aMMOIEHCTBIHI X C JKEE30M.

9. 3aBUCHMOCTB CKOPOCTH XMMUYECKOH PEaKIMH OT TEMIIEPATYPHI.

o 1
10.  3aBHCHMOCTBH CKOPOCTH XMMUYECKOH PEAKIIMH OT KOHIIEHTPALMH. 6



11.  3aBuCHMOCTBL CKOPOCTH XMMUYECKOW PEAKIMHU OT ILIOIIAH COMPUKOCHOBEHHUS PEATHPYIOLINX BEIIECTB.

12, 3aBUCHMOCTH CKOPOCTH XMMUYECKOH PEAKIIMHU OT KATAIN3aTOPA.
XuMu4ecKne peakiMu B pacTBOPax 3JIeKTPOJTHTOB

[MonsiTHE 00 NEKTPOIUTUIECKON JUCCOLUALMH. DIEKTPOIUTHI U HEAIEKTPOIUTEL. MeXaHU3M IHCCOLMALNH JIEKTPOIUTOB C Pa3InYHbIM
XapakTepoM cBsi3u. CTeneHb MEKTPOIUTHUECKOH auccorrauu. CHIIbHbIE U ClIa0ble 2J1€KTPOJIUTHI.
OCHOBHBIE TIOJIOKCHUS TEOPHH 3JIEKTPOIUTHIECKOH auccoruanyy. Kinaccudukanns noHOB M MX cBOWCTBA. KHUCIIOTH, OCHOBaHUS M COJIN
Kakx dJIeKTpoauThl. X Kinaccudukaius u aucconuanusi.
OO0mye XMMHUYECKHE CBOICTBA KHCIIOT: M3MEHEHHE OKPACKH WHAMKATOpPOB, B3aUMOJCIHCTBHE C METAUIaMH, OKCHIAMH M THAPOKCHIAMH
METAJUIOB | CONSIMA. MOJIEKYIISIpHBIC M HOHHBIE (ITOJTHBIC U COKPAIIEHHBIC) YPABHCHHS PEAKIIHii.
XUMHUYECKUN CMBICI COKpAIIEHHBIX YPaBHEHUH. Y CIIOBUS IPOTEKAHMsI peakUi MEXKIy JIEKTPOIUTaMH 10 KOHI[a. Psijl akTHBHOCTH METaJlIOB.
OO0mye XuMHYECKHe CBOMCTBA IIEJIOUCH: B3aUMOCHCTBIE C KHCIIOTaMH, OKCHaMI HEMETAIIOB, coisiMu. OOIye XuMHYecKHe CBOiicTBa
HEepacTBOPHMBIX OCHOBAHHH: B3aUMOJICHCTBHE C KUCIOTAMH, PAa3JIOKESHHE ITPU HArPEeBaHUH.
OOmme XUMHYECKHE CBOMCTBA CPEJHHMX COJICH: B3aMMOJICHCTBHE C KHCIOTaMH, IIEIOYaMHM, COJSIMH M MeTalslaMu. B3aumopeictBue
KHCIIBIX COJIEH CO HIEIOYaMH.
I'uaponus, kak 0OMEHHOE B3aUMOJCHCTBHE COJIeH C BOOM. ['Maponm3 coimu CHIBHOTO OCHOBAHUS M CcIa0oil KUCIOTHL. ['maponus comu
c1aboro OCHOBaHMs M CHIIbHOM KucIoThI. kana pH.
CBOJiCTBa KUCJIOT, OCHOBAHHH, OKCHJIOB U COJICH B CBETE TEOPHH AIEKTPOIUTHIECKOH TUCCOLMALUH M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PpeaxIuii.
JdemoncTpanum.
¢ lcneiTaHue BEIIECTB ¥ UX PACTBOPOB Ha 3JIEKTPOIPOBOTHOCTb.
®  3aBHCHMOCTb JJICKTPONPOBOJIHOCTH YKCYCHOHM KHUCIIOTHI OT KOHIIEHTPALHH.
¢ JIBMmKEHHUE OKPALICHHBIX HOHOB B 3JICKTPHYECKOM II0JIE.
¢ OmnpeneneHne xapakTepa Cpeibl B pacTBOpax COJICH.
JlaGopaTopHbIe ONBITHI.
13. Jlucconmanys cnaGbIx SIEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIOTHL.
14. isMmeHeHue OKPACKU UHIMKATOPOB B KUCIOTHOM Cpefe.
15.  Peakuus HeWTpanu3aluu pacTBOPa WIEIOYH PA3TUIHBIME KHCIOTAMH.
16.  Ionyuenue ruapokcuna meau (11).u ero B3auMoaelCTBUE ¢ PA3TUYHBIMU KHCIIOTAMH.
17. BzaumoeiicTBrE CUITLHBIX KMCIOT ¢ okcuoMm meau (11).
18-20. B3auMopaeiicTBHE KUCIOT C METaUIaMU. 17



21. KayecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlony4eHue CTYIHS KPEMHUEBOM KHCIIOTHL

23. KauecTBeHHas peaKiys Ha XJIOPHU - WU CyIb(aT-HOHbI
24. VI3MeHeHue OKPACKU HH/MKATOPOB B LIEJIOYHOM cpejie.
25. B3auMoieiicTBrE IENOYEii C YIIIEKHUCIBIM Ia30M.

26. KauecTBeHHas peakiysi Ha KATHOH aMMOHHSI.

27. Monyuenne ruapoxcuna meau (1) u ero pasnoxenwe.

28. BzauMoieiicTBrE KapOOHATOB C KHCIOTaMH.

29. Monyuenne ruapoxcuna xenesa(lll).

30. BzanmoeiictBue xenesa ¢ pactBopom cymbgara menu (I1)
IIpakTHYeckue padoThI

1. CaoiicTBa KMCJIOT, OCHOBAHHI, OKCHIIOB U COJIEH B CBETE TEOPHH JIEKTPOJIMTHYECKON JUCCOLMALIMN U OKUCIIUTENIBHO -
BOCCTaHOBUTEIIBHBIX PEAKIHH

HemeTauibl M UX COEIMHEHUS

CrpoeHue aTOMOB HEMETAJUIOB U UX MojoxeHue B [lepuoandeckoit cucreme. Psg anexTpooTpunatenbHocTH. Kpuctamimdeckue pemeTku
HEMETaJNIOB — IPOCTHIX BelecTB. AtoTponus u e€ npuynHsl. @usnyeckue cBoiicTBa HeMeTawioB. O0LIMe XUMUYECKHE CBOICTBA HEMETAIUIOB!
OKHCITUTEIIbHBIE i BOCCTAHOBHTEIbHBIC.

l'anorensl, cTpoeHue WX aTOMOB U MoOJeKyd. PHU3MUecKue U XMMUYECKHE CBOICTBA rajoreHoB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB
TaJIOTCHOB B 3aBUCHMOCTH OT MX NOJIoKeHHUsl B [lepmoamdeckoil cucreme. HaxoxaeHue rajJoreHoB B IPHPOJEC M MX HONy4deHHE. 3HaYeHUE U
NPUMEHEHHE TaOTeHOB.

lajioreHoBOIOPO/IBI U COOTBETCTBYIOLIME MM KHCIJIOTHI: IUIABUKOBAs, COJIHAs, OpPOMOBOJOPOAHAS, HOAOBOJAOPOJHAs. [ anoreHumibl.
KauecTBeHHbIC peakiiy Ha TaoreHuA-HoHbI. [[priMeHeHne CoeIMHEH I raJlOreHOB U UX OHOJIOrHYeCKast POJib.

OOmras xapakrepuctuka snmemeHToB VIA-rpymmer. Cepa B nmpupoje u e€ moiydeHue. AJIOTPOIHbIE MOTU(DUKAIIMK CEepbl U UX CBOMCTBA.
XHUMUYECKUEe CBOMCTBA Cepbl U €€ IPUMEHEHHE.

CepoBOJIOPOJ: CTPOCHHE MOJEKYIbl, (M3UYECKHe W XMMHYECKHE CBOWCTBA, mojiydeHne M 3HadeHue. CepoBOJOpOAHAS KHUCIOTA.
Cynbdupl 1 ux 3HadeHue. JIroMuHOPOPEI.

Oxcun cepsl (1V), ceprucTas kucnora, cyabputsl. KauecTBeHHas peakuust Ha CYIb(HUT-HOH.

Okcun cepot (V), ceprast kuciora, cyabdarsl. Kpucramtornapars:. KadecTBeHHast peakis Ha Cyib(paT-HoH.

CepHasi KHCIOTa - CHIBHBIN 3jekTpoiut. CBoiicTBa pa30aBieHHOW CEpHO# KHCIOTHI, KaK TUINMYHON KHCIOTBI: B3aUMOJICHCTBHE C
MeTaJUlaMHi, OCHOBHBIMH M aM(OTEPHBIMH OKCHJIAMH, OCHOBAaHUSMH M aM(OTEPHBIMH THAPOKCHAAMH, coyisiMu. KadecTBeHHas peakuusi Ha
cynb(haT-uoH. 18



OOwiass xapakTepuctuka 3j1eMeHTOB VA-rpymmbl. A30T, CTpOSHHE aTtoMa MW MOJEKyibl. DU3MYECKHEe W XUMHYECKHE CBOMCTBAa H
NpUMEHEHHE a30Ta. A30T B IPUPOJE U €ro OMOJIOTHYECKas pOJib.

AMMHaK, CTPOCHHE MOJICKYJbl W (pU3MUYECKHE CBOWCTBA. AMMHMAuyHas BOJA, HAIIATBIPHBIM CIHPT, THAPAT aMMmuaka. JIOHOpHO -
aKIENTOPHBIII MeXaHW3M 00pa30BaHUsI KaTHOHAa aMMOHHs. BoccraHoBuTeNbHBIE CBOWCTBa ammuaka. CONM aMMOHHS M HMX INPUMEHEHHE.
KauecTBeHHas peakuust HA KATHOH AaMMOHHUSL.

OKcHABl a30Ta: HEcoJIeo0pasylolue M KHUCIOTHBIC. A30THUCTAas KHCIOTAa M HUTPHTHL. A30THAs KHCIOTa, e IONyYeHHE M CBOMCTBA.
Hurpartsr.

Docdop, crpoerne atoma u amtorporus. Pochunsl. Pochun. Oxenn docdopa(V) u oprodocdopuas kucnora. Pocdarsr. PochopHbie
ynobpenus. IHCcekTuuip.

OOmias xapakrepuctuka 3meMeHToB |V A-rpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, MPOCTBIX BEIIECTB U COCAWHEHHUI B 3aBUCHUMOCTH OT
HOJIOKCHHS DJIEMEHTOB B Ilepuoanyeckoil cucreme. Yriaepo. AJIOTponHble MoAUdUKAnuK: anMas, rpaduT. AMOpGHBI YIIepoa U ero copra:
caka, aKTHBUPOBAHHBIN yroyb. AncopOrms. XuMudeckue cBoiicTBa yriiepoaa. Kokcoxumuueckoe pou3BOCTBO U €ro npoaykims. Kapoumsr.

Oxkeunn yraepoaa(ll): crpoenne mosekyssl, monydenue u ero coiictBa. Oxcun yriepona(lV): crpoenre MOJIEKYIbl, TOJY4EHHE U €ro
cBO¥icTBa. YroibHas KicnoTa. Cosu YroNbHOM KHCIOTHL: KapOOHATH ¥ THAPOKAapOOHATHL. TeXHuYecKas U MHILeBast Coa.

Heoprannueckye 1 OpraHMYecKre BELIECTBA. YTICBOAOPOIbl. XUMHUUECKOE CTPOCHHE OPraHMYECKUX BELIECTB, KaK MOPSIOK COSTMHEHUS
aTOMOB B MOJICKYJIE 10 BaJICHTHOCTH.

MerTaH, 3TaH, KaK MpeJebHbIC YIIEBOIOPOIbl. DTHJICH W alleTHIEH, KakK HemnpeielbHble (HEHACHIIICHHbIE) YIIeBOIOPOIbl. [opeHie
yriIeBo10poIoB. KauecTBeHHbIE peaKkLiK Ha HeMpeiebHbIE COSMHEHUSL.

DTHJIOBBIN CIHPT, €ro MOJydeHHe, IPUMEHEHNe U (DU3HOJIOTHYECKOe JeiicTBre. TpéxXaTOMHBIH CIUPT ruikieprH. KadecTBeHHast peakiust
Ha MHOTOATOMHBIC CIIUPTHIL. YKCYCHAs - MPEACTaBUTENb Kilacca KapOOHOBBIX KHUCIIOT.

KpemHuii, ctpoenne ero atoma u cBoiictBa. Kpemunii B npupoge. Cunmruanst u cunal. Oxcun kpemuus(1Y). Kpemuuesast kucinora u eé
COJIHL.

IIpou3BoacTBO cTekna U HeMenTa. [IpoayKuust CHIIMKaTHO# IPOMBINIIIEHHOCTH: ONITHYECKOE BOJIOKHO, Kepamuka, dhapdop, pasHce.
OnTruyeckoe BOJIOKHO.

Hemeramnsl B npupose. @pakiMoOHHAs NMEPEroHKa KHUIKOTO BO3AyXa Kak Croco0 MONydeHHsl KHCIOpona, a3oTa, aproHa. Ilomyuenue
tdhocdopa, KpeMHUS, XTI0Pa, Hoaa. DIESKTPOINU3 PACTBOPOB.

ITony4yeHne CepHON KHUCIOTHL: ChIPhE, XUMU3M, TEXHOJIOTHYECKas CXeMa, METO KUIIAIIETo CJI0sl, IPUHIUIBI TeIIIO00MEHa, IPOTHBOTOKA
pkysinud. OneyM. [Ipou3BoACTBO aMMHaKa: ChIpbE, XUMH3M, TEXHOJIOIHYECKasl CXeMa.

JleMoHcTpanmun

Koiutekus HeMeTamioB.

Monenu KpUCTaNIMIECKUX PelIETOK HEMETAILIOB: aTOMHBIE U MOJICKYJISIPHBIE.

O30HATOP ¥ NPUHLMUIIEI €r0 PadoOTHI.

I'opeHre HeMETaJIoB - IPOCTHIX BEIIECTB: cepbl, Gpocdopa, APEBECHOTO YIII. 19



OO0pa3Libl TaJIOreHoB - IPOCTBIX BELIECTB.

B3anmozelicTBiE raJoreHoB ¢ METaJUIaMH.

BriTecHenue xiopa OpoMoM MM HOzia M3 pacTBOPOB HX COJIei
Komnnekiust npupoJHBIX COEUHEHUH XII0pa.

B3aumMogelicTBre cepbl ¢ METalIaMH.

I'openne ceprl B kuCI0pOIE

Komnnexuus cyabOUIHBIX Y.

KauecTBeHHast peakiys Ha Cylb(pUI-HOH

OOecrBeUnBaHHE OKPALLICHHBIX TKAHEH U LIBETOB CEPHUCTBIM I'a30M.
B3anmMopelicTBie KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHI C MEbIO.
OOyrnuBaHue OPraHMYeCKUX BEIIECTB KOHICHTPUPOBAHHOI CEPHON KHUCIOTOM.
Juarpamma «CocTaB BO3/1yXa».

Buneodparments! u cnaiinp «IItuuby 6a3apbi».

[Monyuenue, cobupanue 1 pacro3HaBaHHE aMMHUAKa.

Pa3noxenue 6uxpomara aMMOHHSI.

BsanmoneiicTBre KOHIEHTPIPOBAHHON a30THOM KHCIIOTHI C METIBIO.
I'openue yepHoro nopoxa

PaznoxeHne HUTpaTa Kajaus ¥ TOPEHHE IPEBECHOTO YTOJIbKa B HEM
O06pa3ubl NpUpoIHBIX coeauHeHni hocdopa.

I'openue docdopa Ha Bo3ayxe U B KUCIOPOJIE.

[Monyuenue 6enoro pocdopa 1 UCOBITAHIE €TO CBOHCTB

Komnexius «O6pa3Lbl IPUPOJHBIX COSAMHEHHUH yriepoaa»

IToptper H. JI. 3enunckoro. [Tornomenne akTHBUPOBAaHHBIM YIIIEM paCTBOPEHHBIX BEIECTB MM Ta30B.
VYerpoiicTBo npoTuBorasa.

Mogenu MoJleKysl MeTaHa, 3TaHa, STHICHA U alleTUIICHA.
B3aumoseiicTBie sTreHa ¢ GpOMHOM BOIOW M PACTBOPOM TEpMaHraHaTa Kaulusl.
OO11e XMMHYeCKHe CBOMCTBA KUCIIOT Ha IPHUMeEpe YKCYCHOH KUCIIOTBI.
KauecTBenHas peaknus Ha MHOTOaTOMHBIE CITUPTHI.

Komneknust «O6pa3ubl NpUPOIHBIX COCIUHECHUN KPEMHUS».
Kosnekiust cTekia, KepaMuKy, IIEMEHTa U M3/eNUH U3 HUX.
Konnexuus mpoQykiuy CHIMKaTHON MPOMBIIIIICHHOCTH.
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Buneodparments! u cnaiipl «I[Ipon3BoJCTBO CTEKIA U LIEMEHTa».

Konnexuus «IIpupoHble COeTMHEHUS] HEMETAILIOBY.

Buneodparmentst u cinaiigpl «@pakioHHas eperoHkKa KHIKOro BO3ayxa»

Buneodparments! u cnaiinsl «Ilomyderne Bonoposa, KHCIOPOAa U TaJOT€HOB 3IEKTPOIUTHIECKIM CIIOCOOOM».
Mogenu annaparoB [UIsl IPOM3BO/ICTBA CEPHOI KUCIIOTHI.

Mozenb KUMALIETo CIIOosI.

Mosenb KOJOHHBI CHHTE3a aMMHaKa.

Bupneodparments! u cnaiasl «I[Ipon3BOACTBO CEPHON KHCIOTHI».

BuneodparmenTs! u cnaiiapt «[[pou3BoaCcTBO aMMuaKay.

Komnexkuus «CoIpb€ 11s MOTYYEHHs! CEPHOM KUCIOTBIY.

JlaGopaTopHbIe ONbIThI

31. Pacnio3HaBaHMe rajJOreHUI-UOHOB.

32. KauecTBEeHHbIE PEaKIMU Ha CYJIb()aT-HOHBL.

33. KauecTBeHHas peakius Ha KATHOH aMMOHMSL.

34, XuMmuueckue CBOHCTBA a30THON KUCIIOTHI, KaK 3JIEKTPOJINTA.
35. KauectBennble peakiuu Ha pocdar-1uoH.

36. Toyuyenue 1 CBOICTBA YTONBHOM KHCIOTHI.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. Ipomyckanne yriekucIoro rasa 4epes pacTBOp CHIIMKATa HATPHS.
IIpakTHYeckue padoThI

2. V3yuenue CBOMCTB COISHON KMCIIOTHL.

3. V3yuenue CBOICTB CEPHOM KMCIIOTBI.

4. Tlony4eHre aMMHUaKa U U3y4EHHE €ro CBOMCTB.

5. Iony4enne yriekucsioro rasa U U3y4eHue ero CBOHCTB.
MeTaabl 4 MX COETUHEHUS

[Tonoxxenne metawioB B [lepuonmueckoil cucreme xumudeckux anemMeHToB [l M. MeHneneeBa, CTpoeHHE UX aTOMOB U KPHCTAJIIOB.
Mera/unueckass CBsI3b M METaJUIMYECKass KpHCTaIMuecKas pemérka. (Du3nueckue CBOMCTBA METAJUIOB. 3JIEKTPO- M TEIUIONPOBOJHOCTS,

OTpaxarouias CHOCO6HOCTL, MIaCTUYHOCTH. CIUTaBbI '-IépHLIe " OBCTHBIC. 21



Mertamnel kKak BOCCTaHOBHUTENM. DJIEKTPOXMMHUUYECKUN psiJi HanpspkeHni. B3aumopeiicTBHEe MeTauloB ¢ HEMETaUIaMH, OKCHAAMH, KHCIOTaMH,
COJISIMU. ATFOMHHOTEPMHS.
CTpoeHHE aTOMOB M IPOCTBIX BEIIECTB HICJIOYHBIX METALIOB. 3aBUCHMOCTh (PU3MYECKMX M XUMHYECKHX CBOWCTB IIEJIOYHBIX METAJUIOB OT
3apsAnoB sAaep ux aToMoB. OKCHIBI ¥ THAPOKCHBI IMETOYHBIX METAUIOB, UX ITOJIy4E€HHE, CBOWCTBA, MPUMEHEHNE. BakHeimme comy menouHbIx
METAJUIOB, MX 3HAUEHHE B )KMBOI U HEXKMBOW NPUPOJAE U B KU3HHU UEIIOBEKA.
CTpoeHHEe aTOMOB U MPOCTHIX BEIIECTB IEIOYHO3EMENBHBIX METAIIIOB. 3aBUCHMOCTh (PU3MUECKUX M XUMHUYECKHX CBOWCTB IIEIOYHO3EMETbHBIX
METAJUIOB OT 3apsiIoB sigep WX aroMoB. OKCHIBI M THAPOKCHABI MIETOYHO3EMENBHBIX METaUIOB, MX IOJyYyeHHe, CBOMCTBa M MpPUMEHEHHE.
Baxueiimme conu mENOYHO - 3eMENTbHBIX METAJUIOB, X 3HAYCHUE B IIPUPO/IEC U JKU3HU YyesioBeka. KapOoHAaThl M THAPOKapOOHATHI KalbLIUs.
JKéctrocTs Bompl: BpeMeHHast M nocTosiHHas. CrocoObl ycTpaHeHHs BpeMEHHOW jk€cTkocTH. CriocoObl YCTpaHEHUS ITOCTOSHHOH >KECTKOCTH.
Wonuntsl. CoeanHEHUsT alOMHUHUS B Mpupoje. XHUMHUECKHE CBOWCTBAa amroMuHHs. OCOOCHHOCTH OKCHIAa M THAPOKCHIAA aTFOMUHHS Kak
amdoTepHbIX coeuHeHn. Baxkueiine coym amroMuHus (XJI0pu, cyabgar).
OcobenHoCTH cTpoeHHs atoMa xere3a. JKene3o B npupoge. Baxnreiinme pysr xenesa. Oxcunst u ruapoxcusst xenesa(ll) u xenesa(lll). Comn
sxenesa(ll) uxenesa(lll). O6HapyxeHHE HOHOB KATHOHOB JKEJIe3a B pacTBOPE. 3HAUEHHE COEANHEHNUH JKelesa.
Koppo3ust xumuyeckasi 1 JIeKTpOXUMHYECKasl. 3allliTa METaJUIOB OT KOPpo3uu. MeTasuisl B IpUpoJie: B CBOOOIHOM BHJIC U B BHJIE COCAMHCHUI.
[NonsTre 0 MeTaTypruu. UépHas u nBeTHAs METALTYprus. [lupoMeTamtyprus, ruIpoMeTauTyprys, 31eKTpOMeTa/uTyprus. JJOMEeHHBIN mporecc.
[epepaboTka 4yyryHa B CTajb. JJIEKTPOIU3 PACILIABOB.
JdemMoHcTpanuu

¢ BsaumopnelicTBHUE HATpHsl, JIUTHUS U KaJIbIUs C BOJOH.

¢ TopeHue HaTpus, MarHUs U JKeJe3a B KHCIOPOJIE.

¢ Bcnblnika TEPMUTHOU CMECH.

¢ BsanmopeicTBHE cMeCH MOPOIIKOB CEPHI U KeNe3a, INHKA U CEpHl.

* BsaumojelicTBHE aTIOMHUHUS C KUCIOTAMH, IIEI0YAMHA U BOIOM.

* BzanMmojeicTBHE KeJe3a U MEIU C XJIOPOM.

* BsaumoseiicTBUEe MeIM C KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM U a30THOW KHUCIIOTOM (pa30aBiieHHOM U KOHIIEHTPUPOBAHHO).

* Okxpacka IIaMeHH COeTUHEHUSIMH LIEIOUHBIX METaJIOB.

¢ Okxpacka IJIaMeHH COCTUHEHUSIMH MIENOYHO3EMENbHBIX METAIIIOB .

e T amenue U3BECTH BOJIOH.

¢ Tlomydenue xECTKON BOJBI B3aUMOCHCTBUEM YIJIEKHUCIIOTO ra3a C U3BECTKOBOW BOJOM.

* VYcrpaHeHHE BPEMEHHOM )KECTKOCTH KUIISTUCHUEM U JOOABKOM COJIbI.

* VYcrpaHeHHe MOCTOSHHO# KECTKOCTH 100aBKOM COMBI.

*  HOHMTHI U NPUHIMI UX JSHCTBUS (BUICOPpPArMeHT).

hd KOJ’IJ’IeKI_II/ISI TNIPpUPOAHBIX COCIMHCHUI aJTFOMUHUS. 22



* BuneodparmenTs u cnaitnsl «OKCHI aTIOMUHUS U €70 MOIU(DUKALINY.
¢ TlomyueHue am(bpoTEepHOro r'UIPOKCH/A ATIOMHHHS U UCCIIEZIOBAHUE €r0 CBOMCTB.
¢ Komnekius «XUMHYECKUE UCTOUHHKU TOKa».
* Pe3ynbTarhl JUIMTEILHOTO SKCIIEPUMEHTA 110 M3YUEHHIO KOPPO3HUHU CTAIBHBIX U3/EIHH B 3aBUCUMOCTH OT YCJIOBHUI IIPOLIECCOB.
* Boccranosienne meau u3 okcuna meau(l1) Bogopomom.
* BupeodparmenTst u ciaaiasl «I[Ipon3BoACTBO YyTryHa M CTAIH».
*  BuneodparMenTsl u craiiapl «M3nenns u3 uyryHa u CTainm».
* BuneodparmenTs! u cnaiipl «I[Ipon3BoACTBO aTIOMUHHSY.
JlaGopaTopHbIe ONBITHI
39. BsaumoeiicTsue xenesa ¢ pactBopom cyibhara meau(ll).
40.T1onydyenue u3BECTKOBOI BOJIBI U OIBITHI € HEIA.
41.Tonyuenue ruapoxcunos xeaesa(ll) u (11).
42.KauecTBeHHbIE PEAKIMH HA KATHOHBI JKEJIE3a
IIpakTHyeckne padoThl
6. TlomydeHne KeCTKOH BOJIBI M CIOCOObI €€ YCTpAHEHHSL.

7. PeuieHne 9KCIEPHUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTauibi».
XuMHSA U OKpY:Kalolas cpeaa

Crpoenne 3eMJIH: SPO, MaHTHUs, 3eMHas KOpa, UX XUMHUYECKHi cocTaB. JInTochepa u e€ xummdeckuii coctaB. Mutepaisl. Pyl
Ocanounsie moposl. [TonesHsie nckomnaempie. XMMHUECKHN cocTaB ruapochepbl. XUMHYESCKHI COCTaB aTMOC(EpBHI.
VIcTOYHMKYM XMMHYECKOTO 3arpsi3HeHNUs OKpyxKaroiel cpensl. [ obanbHbIie 3K0oJI0orHYecKue mpoOieMbl YeJI0BeUeCTBa: TApHUKOBBIH AP QeKT,
KUCJIOTHBIE JTOXKIH, 030HOBBIE ABIPbL. MEXKIyHAPOAHOE COTPYIHUYECTBO B 00JIACTH OXPAHBI OKPYXKAIOLIECH CPE/lbl OT XUMUUECKOTO 3arpS3HECHHS.
«3enéHast XUMUS».
JlemoncTpannn

* BuaeodparmenTs! u cnaiapl «CTpoeHne 3eMin 1 €€ XUMUYECKHI COCTaB».

¢ Kounnekius MUHEPAIOB U TOPHBIX MOPOJ.

¢ Komnekuus «Pyasl MmeTanios».

* BuaeodparmeHTs 1 craias! «[ 100abHBIE SKOIOTHYECKUE TPOOIEMBI YEIIOBEYECTBAY.
JlaGopaTopHbIe ONBITHI

43. V3yyenue rpaHuTa. 23



O0o001meHne 3HAHMI 10 XHMHUH 32 KYPC OCHOBHO¥ IKOJIBI.
IoaroroBka k OCHOBHOMY rocyapcTBEHHOMY IK3aMeHY
CrpoeHue aToMa B COOTBETCTBHH C MOJOKEHUEM XUMHUUECKOT0 ieMeHTa B [leproaudeckoil cucreme. CTpoeHue BellecTBa: XUMUUECKas CBA3b

M KPUCTAIUTHYECKUE PEIIETKH. 3aBHCHMOCTD CBOMCTB 00Pa30BaHHBIX JIEMEHTAMH IIPOCTHIX BELIECTB (METAIOB, HEMETAIUIOB, 0IarOPOIHBIX
ra3oB) OT MOJIOKeHHs 371eMeHTOB B [lepuondeckoii cucreme. TUIONIOTHS HEOPIraHMIECKUX BEIIECTB, ACICHUE X Ha KJIACCHI U TPYIIITHI.

IIpencraBurenu.
TIpu3Haky 1 ycrnoBus MPOTEKaHUS XUMHYECKUX peakiuil. TUIONIOrus XMMHUYECKUX peakuuii 10 pa3IMYHbIM OCHOBAHUSAM. Peakiuu HOHHOTO

obmeHa. OKHCIUTETFHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB. XapaKTePHbIE XUMHUUECKHE CBOWCTBA COJIE00PA3yIONIMX OKCHIOB, THAPOKCHIOB (OCHOBAHHUI, KHCIOT U

aM(OTEPHBIX THAPOKCHIOB), CONCH.

YyeOHO-TeMaTHUYECKHUH TJIaH

Ne Haumenosanue pasjenos (Tem) KommuectBo | OcHOBHBIE HAaNIpaBIeHUS Ha npoBenenne
YacoB 110 BOCIIUTATEIIBbHOM IpakTnyeckux | KoHTpoIbHBIX
nporpamme JESATEINbHOCTH padot pabot
9 Kknacc
1 IToBTOpenue u 0000IIeHNE CBEACHHH TTO0 Kypcy 8 5 5 1
Kiacca. XUMHYECKHE PeaKInu
2 XuMHYeCKHe peakiy B pacTBOPax 10 5 1 1
3 HeMmeramisl ¥ UX COEIUHEH NS 25 45,78 4 1
4 Meramuibl ¥ UX COEAUHEHUS 17 4578 2 1
5 | Xumus u okpyKaromas cpesia 2 7,8
6 O600111eHIe 3HAHU 110 XUMUH 32 KypC OCHOBHO#T 7 1
kol [ToaroroBka k OCHOBHOMY TOCYIapCTBEHHOMY
sk3ameny (OI'D)
Peseps 2
Hroro 68 7 5
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IlnaHupyeMblie pe3yIbTATHI OCBOEHHUsI Y4eGHOr0 MpeaMeTa

Ilo 3aBepieHHIO Kypca XMMHUH Ha 3TaHe OCHOBHOT'O 00111ero 00pa3oBaHKs BHIITYCKHUKH OCHOBHOM ILKOJIBI JIOJKHBI OBIIAJIETh CIIETYIOIIIMHU
pe3ynpTaTaMu:

. Jluunocmmuuie pesynomameor:
1) ocosnanue cBoeil STHUYECKOI MPUHAIEKHOCTH, 3HAHME HCTOPHM XMMHUH U BKJIJIa POCCUICKON XUMHYECKO HAYKH B MUPOBYHO XMMHUIO;
2) opmuposanue OTBETCTBEHHOTO OTHONIEHHUS K MO3HAHHIO XMMHUH; FOTOBHOCTH U CIIOCOOHOCTH 00YHYAIOIINXCS K CAMOPA3BUTHIO U
caM000pa30BaHHIO Ha OCHOBE U3YYECHHBIX (haKTOB, 3aKOHOB U TEOPUH XMMHHU; OCO3HAHHOTO BHIOOPA U MOCTPOCHUE HHIMBUTyaIbHON
00pa30oBaTebHOI TPaeKTOpHH;
3)  opmuposanue 1enOCTHOM €CTECTBEHHO-HAYYHO KapTHHBI MUPA, HEOTHEMJIEMOI YaCThIO KOTOPOii ABJISAETCS XMMUYECKas KapTHHA MUPa;
4) o61adenue cOBPEMEHHBIM A3BIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHS HAyKU M OOUIECTBEHHOI MPAKTUKHU, B TOM YUCJIE M XHMUYECKUM;
5) oceoenue counanbHbIX HOPM, TIPABUJI OBEAEHHUS, POJiell U POPM COLMATBLHOM KU3HU B COLMYME, PUPO/IE M YACTHOM JKM3HH HA OCHOBE
9KOJIOTHYECKOH KyJIbTYphl U 0€30I1aCHOTO 00pallleHus C BEIECTBAMU M MaTepHaIaMH,;
6)  popmuposanue KOMMYHUKATHBHOMN KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMH M B3POCIBIMU B TIpoliecce 06pa3oBaTesbHOi,
0OILECTBEHHO T10JIE3HOH, YueOHO-HCCIlIeJOBATELCKON, TBOPUECKON U IPYTUX BUIOB AESTEIBHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnuie pesynomameot:
1) onpeodenenue neneit co6CTBEHHOr0 0GYYEHHS, MOCTAHOBKA U (OPMYIUPOBAHHE ISl CE0sl HOBBIX 337124,
2) naanuposanue TyTell TOCTHXEHUS HKENAEMOTO PE3YILTATa 00YUEHHs XMMUH KaK TEOPETHUECKOTO, TAK M SKCIIEPUMEHTANLHOTO XapaKTepa;
3) coommecenue cBoux NeCTBUIA ¢ IIAHUPYEMBIMU PE3YIBTATAMHU, OCYUECHIEICHIe KOHTPOJIS CBOE IEATENLHOCTH B IIPOLIECCE JOCTHXKEHUS
pesynbTara, onpedenenue crioco00B ASHCTBUN MPH BHINOIHEHNHN JIA0OPATOPHBIX U NPAKTUYECKUX PAGOT B COOTBETCTBHHU C MIPABHIIAMH TEXHHKH
0€30MIacHOCTH;
4) onpedenenue UCTOUHUKOB XUMUUECKOH HH(DOPMALWH, TIOTYIEHHE U AHATU3 €€, CO3/[aHUEe MHYOPMAIMOHHOTO MPO/IYKTa U €r0 MPE3EHTAIHS;
5) ucnonvzoeanue OCHOBHBIX HHTEIIEKTYANbHBIX OMEPALHIL: AHATM3A M CHHTE3d, CPABHEHUS M CUCTEMATU3AIMH, 000OIIEHUS U KOHKPETU3AIMH,
6blsi6IeHIE TIPUIUHHO-CIIEICTBEHHBIX CBA3EH U nOCmpoenue IOTHYECKOTO PACCYKACHUS U YMO3AKIIOYEHHs! (MHIyKTHBHOTO, A€AyKTHBHOTO | I10
aHAIIOTHH) Ha MaTepHaje eCTECTBEHHO-HAYYHOTO CONCPIKAHHS;
6) ymenue co3naroT, NPUMEHSTH U PEOOPA3OBHIBATE 3HAKU H CUMBOJIBI, MOJIENM M CXEMBI [IJIsl PELIEHUS! Y4EOHBIX U TI03HABATENbHbIX 33/1a4;

7) (opmuposanue v passumue SKOTOTMUECKOTO MBIIUIECHHS, YMEHHE TIPUMEHATE €TI0 B O3HABATEILHON, KOMMYHUKATHBHOMH, COLMAIBHOM 25



HpaKTUKe ¥ HPoPeCcCHOHATBHOI OpUEHTALMY;
8) zenepuposanue uneit u onpesenenue cpecTs, HEOOXOIUMBIX IS HX PEATH3AIMH.
H1. IIpeomemnvie pesynvmame:
BbInyCKHUK HAYYHUTCS
XapaKTEePH30BaTh OCHOBHBIE METO/IbI IO3HAHYS. HAOIIOACHNUE, N3MEPEHHUE, SKCIIEPHMEHT;
OMHUCBIBATH CBOMCTBA TBEPABIX, XKHUIKUX, FA3000pa3HBIX BELIECTB, BBIACISS UX CYIIECTBEHHBIC TPU3HAKH;
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYCCKHUX MOHATUI «aTOM», «KMOJIEKYJa», «XAMUYECKHUHI JJICMCHT», «IIPOCTOE BELIECTBOY,
«CJIOXHOE BEILECTBO», KBAJICHTHOCTY», KXUMHUYECKAsl PEAKIIUS», UCHIONIB3YsI 3HAKOBYIO CHCTEMY XUMHUH;
PacKpBIBaTh CMbICI 3aKOHOB COXPAHEHHsI MACChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHON TEOPHH;
pa3nuyaTh XUMHUYECKHE U QU3HYECKUE SIBICHNUS,;
Ha3bIBaTh XUMHUYECKHE JJIEMEHTHI;
OIIPEIENATh COCTAB BEILIECTB 110 UX (hopMyIiam;
OTIPE/IEIIATH BAICHTHOCTD aTOMA YJIEMEHTA B COCMHEHHUSIX;
OTIPEEIIATH TUII XUMHYECKHX PEaKIIUi;
Ha3bIBATh IIPU3HAKU M YCIIOBUS MPOTEKAHHMS XUMHICCKUX PEaKIIHIA;
BBISIBIISITH IPU3HAKH, CBUACTEIBCTBYIOLINE O IPOTEKAHUHM XMMHUYECKON PEaKIIUH IIPH BBINOJIHEHUH XMMHYECKOTO OITbITA,
COCTaBJIATH (POPMYIIBI OMHAPHBIX COCTUHEHH;
COCTaBIISITh YPABHEHHSI XUMHYECKHX PEAKIIU;
coburoaaTh npaBuiia 6e301acHoi paboThl IPH NPOBEIECHUH OIIBITOB;
I0JIb30BATHCS JIAOOPATOPHBIM 000PYIOBAHHUEM U NOCYIOH;
BBIYHCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB;
BBIYHCIIATH MACCOBYIO JIOJIIO XUMHYECKOTO 3JIEMEHTA 110 (pOpMyIIe COCIUHCHNS;
BBIYUCISITH KOJTMYECTBO, 00BEM MIIM MAcCy BEIECTBA 10 KOJMYECTBY, 00bEMY, Macce PeareHTOB MIIH IPOLYKTOB PEAKLIUH;
XapaKkTepu30BaTh GPU3MUECKUE U XUMHYECKUE CBOMCTBA MIPOCTHIX BELIECTB. KUCIOPOJa U BOJOPO/A;
MOJTy4aTh, COOMPATh KHUCIOPO M BOJOPOL;
pacIio3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA. KUCIOPO, BOJOPOL;
PacKphIBaTh CMBICI 3aKOHA ABOraJpo;
PacKpbIBaTh CMBICT MOHATUHN «TEIIOBOH 3PpDHEKT peakuu», KMOISIPHBIA 00beM»;
XapaKTepu30BaTh PU3MIECKHE U XUMHIECKHE CBOMCTBA BOJIBI;
PacKpbIBaTh CMBICI IIOHATHS «PacTBOPY;
BBIYHCIISITH MACCOBYIO JJOJIFO PACTBOPEHHOTO BELIECTBA B PACTBOPE;
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MIPUTOTOBIISATH PACTBOPHI C ONPEEIEHHON MacCOBOM J10JICH PAaCTBOPEHHOTO BEIIECTBA;

Ha3bIBaTh COSANHEHHS M3yYCHHBIX KJIACCOB HEOPraHUYECKUX BEILECTB;

XapaKkTepu30BaTh (PU3MUECKUE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHX BEILECTB. OKCHIOB, KUCIOT, OCHOBAHMUH,
COJIEN;

OTpenessiTh IPHHAATICKHOCTh BEIIECTB K ONPE/ICIICHHOMY KJIacCy COCMHEeHNUH;

COCTaBJIATH (DOPMYJIBI HEOPraHMYECKUX COCANHEHUI N3YUCHHBIX KIIaCCOB;

MPOBOMUTH OIIBITHI, MOATBEPKIAFOIINE XUMUYECKIE CBOMCTBA N3yYEHHBIX KIIACCOB HEOPraHUYECKHUX BEIIECTB;

pacrio3HaBaTh OIBITHBIM ITyTEM PACTBOPBI KUCIIOT U ILEJIOYeH 110 N3MEHEHHIO OKPACKH WH/INKATOPa,

XapaKTepU30BaTh B3aUMOCBSI3b MEX/IY KJIACCAMH HEOPraHUYECKUX COCAUHCHUH;

packpsiBath cMbic Ileproanueckoro 3akona JI. 1. Menzeneesa;

OOBACHAT (HU3UUECKHUIT CMBICI aTOMHOTO (TIOPSIIKOBOTO) HOMEPA XUMHIECKOTO 3JIEMEHTa, HOMEPOB TPYIIIILI M TIEPHO/IA B
nepuoandeckoii cucreme J. . MenneneeBa,

OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUSI CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIPE/IesIaX MaJbIX IEPUOJIOB U TIIaBHBIX HOATPYIIT,

XapakTepU30BaTh XUMUYECKHE dJIEMEHTHI (0T BOAOPO/Ia 10 KabIHsl) HA OCHOBE MX TIOJIOKEHHUS B IEPHOMIecKoii cucreme 1. U.
MemnneneeBa 1 0COOEHHOCTEH CTPOEHHUS UX aTOMOB;

COCTaBIIATh CXEMbI CTPOCHHUs aTOMOB TiepBbix 20 31eMeHTOB neproandueckoit cucremsr 1. M. Menneneesa,;

PacKpbhIBaTh CMBIC TIOHSITHI: KXUMHYECKasi CBSA3bY, «AJIEKTPOOTPHLATEIBHOCTHY;

XapaKTepU30BaTh 3aBUCHMOCTH (PU3MUECKUX CBOMCTB BELIECTB OT THIIA KPHCTAJUIMYECKOM PEHIETKY;

OTIPE/IENIATh BUL XUMUYECKON CBSI3U B HEOPraHUYECKUX COCTUHCHHSIX;

M300pakaTh CXeMbI CTPOCHHSI MOJIEKYJT BELIIECTB, 00pa30BaHHbBIX pa3HBIMU BUJaMHU XMMHUYECKHUX CBSI3CH;

PacKpBIBaTh CMBICII OHATUI HOH», «KaTHOH», «aHHOHY», «3JIEKTPOIHUTHI», «HEIEKTPOJIUTHI», 3IEKTPOIUTHIECKAs AUCCOILMALINLY,
«OKHCJTUTENbY», «CTETMEeHb OKHCICHHUS», KBOCCTAHOBHUTENbY», KOKHCICHUEY», KBOCCTAHOBIICHHUEY;

OTIpENEeNSTh CTENICHb OKUCICHHUS aTOMa HJIEMEHTA B COCIUHEHHH;

PacKphIBaTh CMBICI TEOPHH AJIEKTPOIUTHIECKON TUCCOLMALINHY;

COCTaBJISTh YpPaBHEHUS DJIEKTPOJUTHYECKON AUCCOLUALMN KUCIIOT, IeNoYel, coell;

O0OBSICHATD CYIIHOCTB TIPOIECCa IEKTPOIUTHUCCKOM AUCCOIMAIIMY U PEAKIIUI HOHHOTO 0OMEHa;

COCTaBJISITH TOJIHBIE M COKpANIEHHbIC HOHHBIC YPAaBHEHUS peakLuii oOMeHa;

OTIPEEIISITh BO3MOXKHOCTh MPOTEKAHKS PEAKINil HOHHOTO OOMEHa,;

MIPUBOJUTE PEAKIMH, TOTBEPKAAIOIIIE KAUeCTBEHHBIN COCTAB Pa3INYHbIX BELICCTB;

OIIpeIeNSATh OKUCIIUTENb M BOCCTAHOBUTEIb;

COCTABIISITh YPaBHEHHS OKHCIUTEIBHO -BOCCTAHOBHUTEIbHBIX PEAKIIHIA;

Ha3bIBaTh (PaKTOPHI, BIHSIOIINE HA CKOPOCTh XUMHYECKOW peaKlny,
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KJIACCU(UIMPOBATh XMUMHUYECKHE PEAKIMH [0 Pa3InYHBIM IIPH3HAKAM;
XapaKTEepU30BaTh B3aWMOCBS3b MEXKIY COCTABOM, CTPOCHHEM U CBOMCTBAME HEMETAJLJIOB;
[POBOUTH OMBITHI 10 MOJTYYEHHIO, COOUPAHHUIO H U3YYCHUIO XHMHUUYECKHX CBOMCTB ra3000pa3HbIX BEIIECTB: YIJICKUCIOrO rasa,
aMMHUaKa,
pacmo3HaBaTh OMBITHBIM MYyTEM ra3000pa3HbIe BELIECTBA: YIICKHCIbIHA ra3 i aMMHaK;
XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHUEM M CBOWCTBAMHU METAJIIOB,;
Ha3bIBATh OPraHMYECKIIE BEIIECTBA 110 MX (GOpMyJie: MeTaH, 3TaH, STUJICH, METAHOJ, 3TAHOI, TIHIEPUH, YKCYCHAsI KHCIOTa,
AMHHOYKCYCHAsl KHCJIOTa, CTCapHHOBAs KUCJIOTA, OJICMHOBAsK KUCIIOTa, IVII0KO03a,;
OLICHUBATH BIMSHHE XMMHYECKOTO 3arpsA3HEHUS OKPYIKAIOIIEH CPebl Ha OPraHU3M YeJIOBEKa;
IPaMOTHO 00pAIaTLCs C BEIIECTBAMH B TIOBCEIHEBHOM XKU3HH;
OTPEICISITH BO3MOXKHOCTD IPOTEKAHHSI PEAKIMil HEKOTOPBIX TIPEICTABUTENEH OPraHMIECKUX BEIIECTB C KHCIOPOIOM, BOIOPOIOM,
METaJIaMH, OCHOBAHMSIMH, TaJIOTCHAMH.
BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCSI:
*  gbI0BUSAMb U NPOBEPSMb IKCHEPUMEHMATLHO SUNOMEIbL O XUMUYECKUX C8OLICMBAX 6elyeCn8 HA OCHOBe UX COCMABA U CMPOEHUsL, UX
CnocoGHOCMU BCHIYNAMb 6 XUMUYECKUE PeaKyuul, 0 Xapakmepe u npooyKmax pasiudHbIX XUMU4eckux peaxkyuil;
*  Xapakmepuzo8amyv Geuecmsed o COCMAagy, CIMpOeHUIo U COUICMEAM, YCMAHAGIUSAION NPUYUHHO-CLEOCIBEHHbLE CEA3U MENCOY
OGHHBIMU XAPAKMEPUCIUKAMU BeWecmneda;
®  COCMABIAMb MONEKYAPHbIE U NOTHBIE UOHHbIE YPAGHEHUS NO COKPAUWEHHBIM UOHHBIM YPAGHEHUSM,
®  NPOCHO3UPOBAMb CHOCOOHOCHIbL BEWeCEa NPOSAGIAMb OKUCIUMENbHbLE Ul 80CCIMAHO8UMETbHbLE COUICNEA C YYemoM cmeneHell
OKUCTIEHUSL INEMEHIMO8, BXOOSUUX 6 €20 COCMAE;
®  COCMAgIsIMb YPAGHEHUS PEaKyuil, COOMEEMCMBYIOWUX NOCIe008AMEIbHOCTIU NPEEPAUYECHUL HEOP2AHUYECKUX 6EUjeCME PA3IUYHBIX
K1accos;
®  gbI0BUSAMb U NPOBEPSMb IKCHEPUMEHMATLHO SUNOMESbL O PE3YIbIMAMAax 6030eiCmeus PasIudHbIX aKmopos Ha usMeHeHue CKOpoCcmi
XUMUYECKOU peaKyui;
*  UCNONBL3068aMb NPUOGPEMEHHBIE 3HANUSA OIS IKOLOSUHECKU SPAMOMHO20 NOBEOCHUsL 8 OKpYJcaioujeli cpeoe;
®  UCNONBL3068aMb NPUOGPEMEHHBIE KIIOUEEble KOMREMEHY UL NPU 6bINOIHEHUU NPOEKMOE U YUeOHO-UCCIe008aMeNbCKUX 3a0ay HO
U3YUeHUI0 C8OIICME, CNOCODOB NOTYUEHUS U PACNO3HABAHUS 8€UjECNS;,
®  0OBEKMUBHO OYEHUBANb UHPOPMAYUIO O BEUECBAX U XUMUUECKUX NPOYECCax;,
®  Kpumuuecku OMHOCUMbCS K NCeBOOHAYYHOIU UHpOpMayuu, HedoOPOCO8eCMHOL peKilame 8 CPeOCmBax Maccogou uHghopmayuu,
®  0CO3HABAMb 3HAUEHUE MEOPeMUECKUX SHAHUL N0 XUMUY OJiA NPAKIMUYecKol 0esmeIbHOCmU Yeno8exd,
®  co30arom MoOenu u cxemvl OISl peuleHust YueOHbIX U NO3ZHABAMENbHBIX 3A0ay; NOHUMAMb He0OX0OUMOCMb COONI0OEHUs NPeONUCaHUL,
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MECTO YYEBHOI'O IPEJMETA B YYEBHOM IIJIAHE

®denepanbHBI TOCYJaPCTBEHHBI 00pa30BaTENbHBIN CTAaHAAPT NPEeIyCMaTPUBACT M3YUeHHE Kypca XHMUU B OCHOBHOM IIKOJIE KaK COCTABHOIT
4acTH MpeIMeTHOH obnacti «EcTecTBeHHOHay4HbIE TIPEMETHI».

Kypc xumun B 8—9 knaccax paccuutad Ha 2 yaca B Henenro B o0beme 136 yacos. M3yuenue 3TOro Kypca gaet BO3MOXKHOCTD BBIITYCKHUKY
OCHOBHOU IIKOJIBI yeremHo caateh OI'D 1o XMMuu Kak mpeaMera mo Beioopy.

Ipemnaraemslit Kype, XOTSI M HOCUT OOIIEKYJIBTYPHBIN XapaKTep W HE CTAaBUT 3aJady NpoQecCHOHANBHON MOATOTOBKM 00YyJaloINXCs, TEM He
MEHee, IT03BOJISIET UM OIPEICIUTHCS C BBIOOPOM MPOQIIIs 00y4eHHs B CTapIIeH MIKOJIE.

YYEBHO-METOAUYECKOE OBECIIEYEHUE

YMK «Xumus. 8 knace»

1. Tabpuemsa O. C. Xumust. 8 kimacc: yuae6HUK 1ist o6mieoOpasoBatensubix opranmsanmii / O. C. Tabpuenss, U. T. Octpoymos, C. A. Crnaaxos.
— M.: Ilpoceemenue, 2021

2. Tabpuensu O. C. Xumums. Meroandeckoe mocobue s 8 kimacca ydeOHOe mocobue misi obmieobpasoBarenbHbix opranmsamuii / O. C.
Tabpuensn, U. B. Akcénosa, U. I'. OctpoymoB. — M.: TIpocserenue, 2019

3. Tabpuensn O. C. Xumus. COopHHUK 3aa4 M ympaxkHeHHH. 8 kiacc: yueGHOoe mocodue st odmeobpasoBaTenbHbix opranusanuii/ O. C.
Iabpuensn, U. B. Tpuryouak M.: IIpocsenienue, 2021

4. 0. C. Xumus. COopHHK 3a/1a4 ¥ yrpakHeHHi. 8 kiacc: yuebHoe nocodue st o6ieobpasoBarenabhbix opranusaruii/ O. C. IabpuensH, 1. B.
Tpuryouax M.: IIpocBemienue, 2019

5. Tabpuensn O. C. Xumus. Terpans ai1s 1ab0paTOPHBIX ONBITOB M IIPAKTHYECKHUX paboT. 8 kiacc: yueOHOe nocodue s 00ieodpa3oBaTebHbIX
opranusauuii / C. 'abpuensy, U. B. Akcénosa, 1. I'. Ocrpoymo. — M. IIpocsetuenue, 2019

6. Tab6puensu O. C. Xumus. PabGouas terpans. 8 kiacc: yaeGHOe mocobue s obmeobpasoBatenbhbix opranusammii / O. C. TabpuensH, C. A.
Cnaaxos, U. T'. OctpoymoB. — M.: [Ipoceerienne, 2019

YMK «Xumus. 9 knace»

1. Tabpuensu O. C. Xumus. 9 knace : yueOHUK u1st 001meobpazoBarenbhpix opranmszanmii / O.  C. Tabpuemsn, WU. T. Ocrpoymos, C. A.
CrnaaxoB. — M.: IlpocBerenue, 2021

2. T'abpuensn O. C. Xumus. Metoaudeckoe nocobue st 9 kinacca: y4ue. mocobue st obiieodpasoBarenbHbix opranusanuii / O. C. Tabpuens,
W. B. Akcénosa, U. I'. Ocrpoymos. — M.: I[IpocBeenue, 2021

3. Tabpuensin O. C. Xumus. COOpHUK 3a7au W yrnpaxHeHud. 9 kiacc : yueGHOe mocobue st 00meoopasoBaTenbbix opranusaiuii/ O. C.
Iabpuensn, U. B. Tpury6uak. M.: IIpocsenienue, 2019

4. Taopuensu O. C. Xumwmsa. Terpaap anst 7a0OpPaTOPHBIX OMNBITOB M IpakTHYecKux pabor. 9 kimacc : ydeOHOe mmocolue uist
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o0meoOpasoBarensublx oprannsanuii /0. C. Fabpuensy, U. B. Akcénosa, 1. I'. Ocrpoymo. — M.: IIpocsemenue, 2019

5. Ta6puensn O. C. Xumus. PaGouas tetpans. 9 kinacc : yueGHOe nmocodue my1st o0meodpasosarensbix opranusanuii / O. C. 'aGpuensiH,

C. A. Cnagxos, 1. T'. Octpoymos. — M.: IIpocsemenue, 2019
Hugpopmayuonnwvie cpeocmea
1. http://www.alhimik.ru. ITpenctaBieHbI pyOpPHKH: COBETH AOUTYPHUEHTY, YUUTEIIO XUMUH, CIIPABOYHUK (OUeHb O0JIbIIas O00pKa TaOIHUI 1
CIIPaBOYHBIX MAaTEPUAIOB), BECeIasi XUMHSI, HOBOCTH, OJIMMIIHA/IBI, KyHCTKamepa (Macca HHTEPECHBIX HCTOPUUYECKHX CBEACHMIT).
2. http://www.hij.ru. Xypuan «Xumust 1 >KM3HB» OHSITHO U 3aHUMATEIBHO PacCKa3biBaeT 000 BCEM HHTEPECHOM, YTO MPOUCXO/IHT B HAYKE U B
MHpE, B KOTOPOM MBI )KHBEM.
3. http://chemistry-chemists.com/index.html. DnexrponHstit sxypHaI «XUMHKH 1 XUMHS», B KOTOPOM NPEACTABICHO MHOXKECTBO
OIIBITOB [0 XMMHH, 3aHUMATEIbHOI HH(OPMALMH, TTO3BOJISIOIIEH YBICUb YYCHUKOB SKCIIEPHMEHTAIBHOM YaCThIO PEAMETa.
4. http://c-books.narod.ru. BceBo3morxHast ureparTypa o XHMHUH.
5. http://www.drofa-ventana.ru. M3secTHoe u3aaTenscTBO yueOHOM uTeparypsl. HOBMHKM Hay4HO-MOMYJIAPHBIX U 3aHUMATEIbHBIX KHHUT 110

XUMHUHU.
6. http://1september.ru. Kypnan st yauteneii u He TOIBKO. BOJIBIIOE KOIMIECTBO pabOT YICHHKOB, B TOM YHCIIE U HCCIIEI0BATENBCKOTO

XapakTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKONIBHBIN MOPTaI CO CChUTKAMHU Ha 00pa30BaTelIbHbIC CAWThI 10 XUMHUH.
8. www.periodictable.ru. CGopHHK cTaTeil 0 XHMHYIECKHX IEMEHTaX, HIUTFOCTPHPOBAHHEIN SKCIEPHIMEHTOM
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KanenaapHo- TeMaTH4eckoe MjiaHupPOBaHue
8 k1ace 684 2u/m

n/n

JaTa

Ilnaun dakr

Tema ypoka

®opma
OpraHu3alHH
ypoka

Buab! yuedHoii AesiTeTbHOCTH

OCHOBHEBIE
HArpaBJICHUS
BOCIIHTATENLHOM
JIEATENBHOCTH

HavaabHble MOHATHSA ¥ 3aKOHBI XUMHH

(21 y4)

45,8

IIpeamet xumuu. Posb xumuu
B J)KM3HU Ye€JIOBEKa

Ypok ycBOeHHUS
HOBBIX 3HAHUI

OOBSCHSIOT, YTO MPEIMETOM H3y4IEHUS XUMUU
SIBJISIFOTCSI BEIIECTBA, X CBOMCTBA M X
npeBpaiieHus. Pasiuyaror Tesia U BEIecTsa,
BEIIECTBA M MATEPHANIbI. Y CTAHABIMBAIOT
NPHUYMHHO-CIIEICTBEHHBIE CBSI3H MEXKITY
CBOMCTBaMH BELIECTB U UX IPUMEHEHHEM
XapakTepHu3yoT MOJOKHUTEIBHYIO U
OTpl/lLIaTeJ'lele pOJ'lb XHUMHH B )KHU3HU
COBPEMEHHOTO 00IIIeCTBA.

ApryMEHTHPYIOT CBOE OTHOILIEHHUE K
xemouianu u xemohoouu.

MeTOﬂb] U3YYCHUS XUMUU

Ypok ycBOeHHS
HOBBIX 3HAHUI

XapakTepu3yloT OCHOBHBIE METOJbI U3YydeHHUs
€CTECTBEHHO-HAYYHBIX THCLHUILIMH.

IIpUBOAAT  HPUMEPBl  MATEPUANBHBIX U
3HAKOBBIX ~ HJIM  CHMBOJNBHBIX  MOJEINCH,
UCIOJIb3yeMBIX Ha YpOKax (U3HKY, GHOIOTHH
u reorpadum.

Cobupator 00BEMHBIE U  LIAPOCTEPIKHEBBIS
MOJIeJIM HEKOTOPBIX XHMHYCCKHX BEIIECTB

BxopmHas nuarHocTHYecKas
paboTta

KoHnTposnbHbIit ypok

ITprMeHSIOT Ha MPAaKTUKE PaHee N3YUEeHHbIH

Marepuali, pa60Ta;1 110 Tpynnam ¢ 3aJaHusAMU
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Pa3HOrO ypOBHsI CJIOKHOCTH, BBITIOJHSIIOT
KOHTPOJIBHYIO PaboTy.

Al"pel"aTHLIC COCTOsSAHUA
BCIICCTB

Ypok ycBOEHHUS
HOBBIX 3HAHUH

Pa3nuyaroT TpU arperaTHBIX COCTOSHUS
BEIIeCTBA. Y CTAHABIMBAIOT B3aUMOCBSI3H
MEX/y HOHMH Ha OCHOBE B3aUMHBIX IIEPEX0/I0B.
WITI0CTpUPYIOT 3TH MIEPEXOIbI IPUMEPAMH.
HabnromaroT XuMU4eCKUit IKCTIEPUMEHT 1
Oejiaiom BBIBOJIBI HA OCHOBE HAOIFOACHUM

I1. p Ne 1 «3HakoMcTBO €
11a00PaTOPHBIM
obopymnosanuem. [Ipasuia Th
pH paboTte B KaOUHeTe
XUMUU»

Ypok - IpakTUKyM

PaboTatoT ¢ 1abopaTtopHEIM 000pYIOBaHUEM 1
HarpeBaTeNbHBIMU IPHOOPAMHU B COOTBETCTBHU
C TIpaBUJIaMH TEXHUKH GE30MaCHOCTH.
BBINOHSOT TIpOCTEHIIie MAHHUITYIIALHH C
J1a00paTOPHBIM 000PYAOBAHUEM: C
71a00PaTOPHBIM IITATHBOM, CO CIIUPTOBKOIL
OdopMIIsioT 0TYET 0 NPOJIeTaHHO# paboTe

®dusnueckue sBICHUS B
XUMHHU

KoMOuHMpoBaHHBIH
YPOK

Paznuuaror ¢usnyueckue u XUMHUUECKHUE
SIBJICHUS, YUCTHIE BEIIECTBA U CMECH.
Knaccupunupyror cmecu.

[IpuBoasT mpuMepsl cMecel pa3IMuHOro
arperaTHOro COCTOSTHMA. Y CTaHaBIMBAIOT
MIPUYUHHO-CIIEACTBEHHBIE CBSA3H MEKAY
(hU3MYECKUMH CBOWCTBAMH BEIIECTB CMECH U
crioco0amu UX paszenieHus. Pazianyaror ux,
OIHCHIBAIOT U XapaKTEpU3yIOT MIPAaKTUIECKOE
3HAUCHHE.

[T.p.Ne 2 «AHanmu3 moYBBI»

VYpok - mpakTHKyM

PaboTaroT ¢ mabopatopHsIM 000pYIOBAHUEM U
HarpeBaTelbHBIMH IPHOOPAMH B COOTBETCTBUH
C [paBHJIaMH TEXHUKH O€3011aCHOCTH.
BeimosnHstoT npocTeiiniye npuéMsl 00panieHus
¢ 1abopaTopHBIM 000PYJOBaHHEM: BOPOHKOH,
(UABTPOM, CIIUPTOBKOIA.

HabGmromaror 3a ¢cBOMCTBAMH BEIIECTB U
SIBJICHUSIMU, HPOUCXO/SIIIUMH C BEIIECTBAMH.
OnuChIBAIOT XUMUUYECKHH SKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3BIKA
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XUMHUH.
JlenaioT BBIBOJIBI IO pe3ysibTaTaM
MIPOBEAEHHOTO YKCIIEPUMEHTA

ATOMHO- MOJICKYJISIPHOE
yueHue. XuMHIeCKue
3JIEMEHTBI

Ypok ycBOeHHUS
HOBBIX 3HAHUI

OOBACHAIOT YTO TAKOE XUMUYECKUI DIIEMEHT,
aTOM, MOJIEKYJIA, aJUIOTPOIIHS, HOHBI.
Pa3n4aroT NpoCThIE U CIOXKHBIE BEIIECTBA,
BEIIECTBA MOJIEKYJIAPHOTO ¥ HEMOJIEKYIISIPHOTO
CTpOeHUsl. Yemanasausaiom TPUYAHHO-
CJICICTBEHHBIE CBSI3U MEXK/Y COCTABOM
MOJICKYJ U CBOWCTBAMH aJIOTPOITHBIX
MOJTU(UKAILMN KHCIOPOa.

DOPMYJIUPYIOT OCHOBHBIE [OJI0KEHHS] aTOMHO-
MOJIEKYJIIPHOTO YUEHHUS

3HaKi XUMUYECKHX
OJICMCHTOB.

Ypoxk-uccienoBanue

HaspIBatoT ¥ 3aMUChIBAIOT 3HAKH XUMHUECKUX
9JIEMEHTOB. XapaKTepu3yoT HHPOPMAIIHIO,
KOTOPYIO HECYT 3HAKH XHMHUYECKUX DJIEMEHTOB.
OOBSACHAIOT 3TUMOJIOTHYECKHE HAYasIa
Ha3BaHMH XUMHUYECKUX DJIEMEHTOB M UX
OTJIEIIbHBIX TPYIIIL.

10

Iepuoauyeckas Tabiuia
XUMUu4eckux anementos . W.
Memnneneena.

Ypok-uccienoBanue

ONHCBIBAIOT CTPYKTYPY TaOIHIIbI XHMHUYECKUX
snemeHToB /. 1. MenneneeBa. Paznuuaror
KOPOTKOTIEPHOAHBIA U [UTMHHOTIEPHO THBIN
BapuaHTsI [lepuommaeckoii cucremsr [, U.
MenneneeBa

11

Xumudeckue HopmyJbl

Ypok ycBOeHHs
HOBBIX 3HAHHUI

12

Xumnueckue Gopmyibl

YPOK-I/ICCHCHOBaHHC

OT0oOpaKarT COCTaB BEIIECTB C MTOMOLIBIO
XAMHYECKAX HOPMYIL.

Pa3nu4aroT HHACKCH 1 KO3(DPUINCHTEL.
HaxoIsIT OTHOCHTENBHYIO MOJICKYIISIPHYIO
Maccy BEIECTBA ¥ MACCOBYIO JIOJIIO
XUMHYECKOTO JJIEMEHTa B COCAUHCHUH.
TpaHcnupyoT HHGOPMALHIO, KOTOPYIO HECYT
XUMHUYECKHE POPMYITBI

13

BajeHTHOCTH

Ypok ycBOeHHUs
HOBBIX 3HAHUI

OOBACHSIOT YTO TAKOE BAIIEHTHOCTD.
TIoHMMAIOT OTpaXKeHHE MOPSAKA COSANHEHUS
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14

BaneHntHoCTh

YpoK-IpakTUKyM

ATOMOB B MOJICKYJIaX BELIECTB MIOCPEICTBOM
CTPYKTYPHBIX (hOpMyI1. YUarcsi COCTaBIATh
(bopMyITBI COeTMHEHMIT IO BATCHTHOCTH U
OMPE/ICIATh BAJICHTHOCTH DIIEMEHTA 110
dhopmyrie ero coeJMHEHUS

15

XYUMUYECKUE PeaKiiH.

O6o011aromunii ypok

XapakTepu3yoT XUMHUYECKYIO PEAKIHIO U €&
YYaCTHUKOB (peareHThl ¥ IPOLYKThI PEAKIHH).
OmnuCHIBaIOT MPHU3HAKH U YCIOBUS TCUCHUS
XUMHUYECKUX peakuuil. Paznuyaror
3K30TEPMHUUYECKUE U IHIOTEPMUUYECKUE
peakuun. COOTHOCST pPEaKUUU FOPEHHS U
JK30TEPMUYECKUE PEAKIIUH.

16

3aKOH COXpaHEHHUST MACChI
BEIIECTB. XNUMHYECKHE
ypaBHEHHS

Ypok ycBOeHHUs
HOBBIX 3HAHUH

17

XMMHUECKHE YPABHEHUS

YPOK -IIpakTHKyM

DOpMYIUPYIOT 3aKOH COXPAHEHUSI MacChl
BenecTB. COCTaBISAIOT HAa €0 OCHOBE
XUMHUecKue ypaBHeHus. TpaHciupyoT
nH(OPMALHUIO, KOTOPYIO HECYT XUMUUECKUE
YpaBHEHUSL.

DKCHEepUMEHTAIBHO TOATBEP)KIAI0T
CIPaBEeUIMBOCTH 3aKOHA COXPAHEHHS MacChl
BEII[ECTB

18

Tunbl XHMAYECKUX peakuit

Ypok ycBOeHHs
HOBBIX 3HAHUH

19

Tunsl XUMHUYECKUX peakLuit

VYPOK -pakTUKyM

Kraccnpuuupyror XuMHYecKre peakiui mo
MPHU3HAKY YHCIIA U COCTaBa PEAreHTOB
MPOJIYKTOB. XapaKTepu3yIoT poiib
KaTaJan3atopa B MPOTEKaHUH XUMHIECKOM
peakium.

Hab6monar0T 1 ONKUCHIBAIOT XUMUUECKUN
9KCIIEPUMEHT C MOMOIIBIO PYCCKOTO (POIHOIO)
SI3BIKA U SA3bIKA XUMHUH

20

[ToBTOpeHHE U 000OIICHHE TEMBI
«HaualbHble MOHATHS U 3aKOHBI
XMMU»

O6o011aromuit ypok

O06001IAI0T U CUCTEMAaTU3UPYIOT CBOU 3HAHUS
1o Teme: «HavanbHble TOHATHS U 3aKOHBI
XUMHK». [IpUMEHSIOT Ha IPAKTHKE paHee
W3yYeHHBII MaTepual, paboTasi 110 IpyIIam ¢
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3aJaHUSIMHU Pa3HOIro YPOBHA CIO0KHOCTU

21

[K.p.Ne 1 «HauanbHble HOHSTHS U
BaKOHBI XUMHU»

YPOK — KOHTpOJIS
3HaHUHI
oOyyaromuxcs

IIpumeHsIoT Ha MPaKTHKE paHee U3yIeHHBIN
Marepuai, paboTas 10 IPYIIIaM ¢ 3aJaHHIMH
Pa3HOTO YPOBHS CJIOAKHOCTH, BBIIOIHSAIOT
KOHTPOJIbHYIO padoTy.

BaxHeiimmue npeacraBuTe/IM HEOPraHMYeCKUX

BemiectB. KosmmyecrBennble oTHOmIeHnst B xumuu (18 1)

45,8

22

Bo3snyx u ero coctas

Ypok ycBoeHHs
HOBBIX 3HAHHUI

XapakTepu3yoT 00bEMHYIO I0JI0 KOMITOHEHTA
TaKOU MPUPOTHON Ta30BOM CMECH, KaK BO3IYX,
Y pPacCUUTHIBAIOT €€ 1m0 00BhEMY ITOM CMecH.
OnwuceBaloT 00BEMHBINA COCTAaB aTMOC(EPHOTO
BO3/1yXa ¥ MOHUMAIOT 3HaYE€HHE IIOCTOSHCTBA
9TOTO COCTaBa JJIsl 3I0POBbSI

23

Kucnopon

VYpok ycBoeHHs
HOBBIX 3HAHUH

XapakTepu3yroT 030H, KaK a/UIOTPOMHYIO

Mo (pHKaIUIo Kucaopoaa. OmUckBaoT
(hu3HUECKre U XUMHUUECKHAE CBOWCTRA,
HOJIy4eHUE U TIPUMEHEHHE KUCIIOpo/ia ¢
HCIIOJIb30BAHUEM PYCCKOTO (POTHOTO) A3bIKA U
SI3BIKA XMMUH.

YcTaHaBNMBAIOT MPUYHHHO-CIICICTBEHHbIC
CBSI3H MEXIY (PU3UYECKUMU CBOHCTBAMH
KHCJIOPOJia U CII0CO0aMu ero cOOUpaHusl.
[IpoBoasT, HAOMIOAAIOT U OIKCHIBAIOT
XUMHYECKUIN SKCIIEPUMEHT TI0 [TOJYYEHHIO,
cOOHMpaHUIO U PacliO3HABAHUIO KHCIOPO/a C
cOOJIFOICHHEM MTPABUII TEXHUKH 0€30IT1aCHOCTH

24

I1. p.Ne3 «Ilomyuenue,
cobupaHHe U pacrio3HaBaHUE
KHCIOPO[a»

Ypok HpakTHKyM

PaGoTatoT ¢ 1abopaTopHbIM 000pyJOBaHUEM U
HarpeBaTelbHBIMH IIPHOOPAMH B COOTBETCTBHH
C IPaBUJIAMH TEXHUKH 0€3011aCHOCTH.
BBIIOIHSIOT IPOCTENIINE TPUEMBI OOpaIIEHUS
¢ J1abOpaToOpHBIM 000PYAOBaHHEM: COOMPATh
npuOOp JUIs MOTyUEHHs Ta30B, IPOBEPSTH €ro
Ha TePMETHYHOCTD M HCIIOJIb30BATh IS

35




nojiydeHus kuciaopoaa. CoOHparT KHCIOPOT
METOJIOM BBITECHEHHS BO3IyXa U PACIO3HAIOT
ero. HaGmronaroT 3a CBOMCTBAMH BEIECTB U
SIBIICHUSIMH, IPOMCXO/ISAIINMHE C BEIIECTBAMH.
OnuCcHIBaIOT XUMHYECKUH SKCIIEPUMEHT C
MOMOILBIO ECTECTBEHHOTO (PYCCKOTrO WK
POIHOTO) sI3bIKA U s13bIKa XMMHH. COCTABIISAIOT
OTYET 10 Pe3yJbTaTaM IPOBEACHHOTO
JKCIIEPUMEHTA

25

OKcHIbI

Ypok-ucciaeroBanue

BhIIEsIFOT CyIeCTBEHHBIE TPU3HAKH
OKCH/I0B. JIafoT Ha3BaHUsI OKCHIIOB IO UX
dhopmynam. CocTaBIsAOT GOPMYIIbI OKCHIOB IO
UX Ha3BaHUsM. XapaKTEPU3YIOT TAKHX
NpeacTaBUTENEH OKCHIOB, KaK BOJA,
YIIICKHCIIBIH ra3 U HeraniéHas H3BeCTh

26

Bonopon

Ypok ycBOeHHs
HOBBIX 3HAHUH

XapakTepu3yIT COCTaB MOJIEKYJIBI,
(hu3MYecKre U XMMHUYECKHE CBOMCTBRA,
MOJIy4YEeHHE U TPUMEHEHHE BOIOPO/IA.
VYcTaHaBIMBAIOT NPHYMHHO-CIICACTBEHHBIC
CBSI3U MEXKIY (PU3NIECKUMHU CBOMCTBAMU 1
croco6amu coOupaHusi BOJIOPOIA, MEKIY
XUMHUYECCKUMHU CBOI}’ICTBaMVl U ero
NPUMEHEHHEM.

27

I1.p. Ned «Ilonyuenue,
coOupaHue U pacro3HaBaHHE
BOJIOPOJIa»

Y pOoK-IpakTHKyM

PaGotrator ¢ 1abopaTopHEIM 060PYIOBaHUEM H
HarpeBaTelbHBIMH IIPHOOPAMH B COOTBETCTBUH
C IpaBUJIaMU TCXHUKH 6C3OHaCHOCTl/I.
Brimonustor mpocreiiiiie nprueMsl 0OpalieHus
¢ mabopaTopHBIM 000PY/I0BAaHHEM: COOMPATH
npuOOp Ul MOTydEeHHs ra30B, IPOBEPSTH €T0
Ha TePMETHYHOCTD M HCIIONIB30BATh [
nosxy4eHust Bogopoja. CoOuparoT BoI0poa
METO/IOM BBITECHEHHS BO3/1yXa M PaclO3HAIOT
ero. HaGmroaroT 3a cBOMCTBAMHU BEIIECTB U
SIBJICHUSIMU, HPOUCXO/SIIIUMH C BEIIECTBAMH.
OnuchIBalOT XUMUYECKHH SKCIIEPUMEHT C
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MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
POJIHOTO) SI3bIKA U I3bIKa XUMHHU. COCTABILSIIOT
OTYET 10 Pe3yNbTaTaM MPOBEICHHOTO
9KCHEPUMEHTA

28

Kucnortst

Ypok ycBOeHHs
HOBBIX 3HAHUH

AHanu3upyloT CcocTaB KHCIOT. PacmozHaroT
KUCIIOTBI c HOMOLIBIO WUHJMKaTOPOB.
XapakTepu3yloT — npeACTaBUTENeH  KUCIOT:
COJSHYIO W CepHylo.  XapaKTepH3YIOT
pacTBOPHMOCTh ~ COCAMHEHHH C  ITOMOIIBIO
TaOJIHIBI PACTBOPHMOCTH.

YcraHaBnMBaroT HPUYUHHO-CJIE/ICTBEHHbIE
CBSI3M MEXJy CBOMCTBaMHU COJISIHOM M cepHOU
KUCJIOT ¥ 00JIACTAMH MX HPHMEHEHHSL.

29

Counn

Ypoxk-uccienoBanue

XapakTepuzyloT ~ CONM  KaKk  IPOJYKTHI
3aMelleHUsl BOJOPOJa B KUCJIOTE€ Ha METajll.
3anuceIBaOT OPMYITBI COJIEH 10 BAICHTHOCTH.
HassiBarotr comu mo opmynam.

Hcnons3yroT TabmuIy pacTBOPUMOCTH LA
XapaKTEPUCTUKU CBOWCTB coneld. IIposomsar
pacy€THI 0 opMynaM colieit

30

KomnuecTBo BemecTsa

Ypok-uccrnenoBanue

OOBSICHAIOT YTO TAKOE KOJIMYECTBO BEIIECTRA,
MOJIb, TIOCTOSTHHAst ABOTaIpO, MOJISIpHAst Macca.

31

Pemenue PpacyeTHBIX 3a/1a4

Ypok- mpakTHKyM

PemiaroT 3ajauM ¢ UCIOJIB30BAHUEM MOHSATHIA
«KOJIMYECTBO BEIIECTBA», KMOJISIPHAs Macca,
«IOCTOsIHHAsT ABOraapo

32

MoutsipHslit 00beM
ra3oo0pa3HbIX BEIIECTB

Ypok ycBOeHHUS
HOBBIX 3HAHUH

OOBACHAIOT UTO TAKOE MOJISIPHBIN 00beM
ra3oB, HOpMaJlbHble yclIoBUsL. Pemator 3agaun
C UCHOJIb30BaHHEM MOHATHH «KOIHMYECTBO
BEIIECTBa», KMOJIAPHAs Macca», «MOJIAPHBIN
00BEM Ia30B», KIOCTOSHHAS ABOTaIpO».

33

Pacuérpl o XuMuueckum
YpaBHEHHSIM

Ypok ycBOeHHUS
HOBBIX 3HAHUI

34

Pacuéter o xumMmuueckum
YpaBHEHUSIM

YPOK - IpakTUKyM

XapakTepu3yIoT KOJUIECTBEHHYIO CTOPOHY
XMMHUYECKUX 00BEKTOB U MpolieccoB. Pemaror
3a/1a4 C MCII0JIb30BAHUEM ITOHSITHIA
«KOJINYECTBO BEIIECTBA», KMOJISIPHAS Macca,
«MOJIIPHBIN 00BEM ra30B», KIOCTOSIHHASI
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ABoraapo»

35

Boma. OcHoBaHHS

YPOK—I/ICCJ'ICIIOBaHI/Ie

OOBACHSIOT YTO TAKOE «OCHOBAHMSI,
«ILEJIOUN», KKAYECTBEHHAs peaKIys»,
«aHIuKaTop». KiaccuuupyoT ocHOBaHUS
110 PacTBOPUMOCTH B Boje. Onpenenstor
MPUHAIICKHOCTH HEOPraHMYECKUX BEIIECTB K
KJIaCCY OCHOBaHMUi 1Mo (opmyie.
XapakTepHu3yrT CBOMCTBA OTACTHHBIX
npeacTaBuTeseil ocHoBaHuil. Micnons3yrot
TaOJIMIly PACTBOPUMOCTH VISl OIIPEICIICHUS
pacTBOPHUMOCTH OCHOBAHHUH.

36

PacTBops1. MaccoBast gomst
PpacTBOPEHHOT'O BEIIECTBA

VYpok pemeHus
3azau

OOBSACHSIOT YTO TAKOE KMACCOBAs OIS
PacTBOPEHHOIO BEIECTBA». Y CTAHABIUBAIOT
aHaJIOTUHU ¢ 00BEMHOM J0JICii KOMIIOHEHTOB
ra3oBoii cMecu. Pemaror 3agauu ¢
HCII0JIb30BAaHUEM MOHSATUH «MaccoBas 1015
3JIEMEHTA B BEILIECTBE», KMAcCOBast TOJIst
PAcTBOPEHHOTO BEIIECTBAY», KOOBEMHAS OIS
ra3000pa3HOTO BEIIECTBAY

37

ILp. Ne 5 «IIpuroTtoBnenue
pPacTBOPOB COJIEH C HX
3aJJaHHOM MacCOBOM JOJIEH»

VYpok - mpakTUKyM

PaboTaroT ¢ 1a60paToOpHBIM 000PYIOBAHHEM K
HarpeBaTelbHBIMHU IPHOOPAMH B COOTBETCTBUH
C MPaBWJIaAMH TEXHUKH 0E30MaCHOCTH.
BBINONHSIOT MpOCTEHIIIE MPUEMbI 0OpaICHHs
¢ 1abOopaTOpPHBIM 000PYIOBAaHUEM: C MEPHBIM
IJIMHAPOM, ¢ Becamu. Habmogaror 3a
CBOMCTBaMH BELIECTB U SIBJICHUAMH,
MPOUCXOIAIMMH C BemecTBaMu. OMMCHIBAIOT
9KCHEPUMEHT C OMOII[BIO €CTECTBEHHOTO
(PYCCKOTO MJIHM POJIHOTO) A3bIKA U A3bIKA
xumuH. COCTaBISIFOT OTYETHI TI0 Pe3ybTaTaM
MPOBEJICHHOTO dKCIIEpUMEHTa

38

O000IIeHNE U CHCTEMATH3AIUS
3HaHMH M0 Teme: «BaxHemme

O06o6maronuit ypok

O0061IAI0T ¥ CHCTEMAaTU3UPYIOT CBOU 3HAHUS
1o Teme: «BakHeiue npeacTaBUTeIn

38




NpEACTABUTEIIN
HCOPraHU4YCCKUX BCIICCTB.
KonnyecTBeHHBIE OTHOIICHHS
B XUMHH»

HeopraHuueckux BeiecTs. KonnuecTsennsie
OTHOUICHUS B XUMuu». [IpumMenstoT Ha
MIPaKTHKE paHee M3YUCHHBIH MaTepHa,
paboTast 1o rpyImIaMm ¢ 3alaHUSIMH Pa3HOTO
YPOBHSI CJI0)KHOCTH

39 K.p.Ne2 no Teme: «Baxmneitne | Ypok — koHTponsi | [IpUMEHSIIOT Ha IpaKTHKE paHee n3ydeHHbIH
MPEICTABUTEIH 3HAHUN Matepra, paboTast o TPYIIaM C 3aIaHHAMU
HEOPraHWYECKHUX BEIIECTB. Pa3HOTO YPOBHSI CIIOKHOCTH, BBITIOJHSIOT
KonndecTBeHHbIE OTHOIICHUS KOHTPOJIbHYIO paboTy.
B XHUMHH»
OcCHOBHBIE KJIACCHI HEOPraHUYecKuX coequuenmii (10 u)
40 OKcHIBI: KITacCUPHUKALUS U Ypok ycBoeHUs OOBSCHSIOT YTO TAaKOE HECOJIC00pas3yromye
CBOiiCTBa HOBBIX 3HAHUI OKCHIIBI, COJICO0Pa3yrOIINe OKCHIBI, OCHOBHBIC
OKCH/IBI, KHCIIOTHBIC OKCHIBI. XapaKTePH3yOT
00MIMe XUMUYECKHE CBOWCTBA
COIIe00Pa3yIOIINX OKCHIOB (KHCIOTHBIX U
ocHOBHBIX) COCTABJISAIOT YpaBHEHHUS PEaKLuii ¢
y4yacTreM OKCHIOB. HabIonaroT U OMHUCHIBAIOT
PEAKIMH C yIaCTHEM OKCHIOB C TIOMOLIBIO
€CTECTBEHHOIO (PYCCKOI0 MJIH POIHOTO) s3bIKa
1 s1361Ka XUMAH. [IPOBOISIT OTIBITH,
MOATBEPIKAAONINE XUMHUIECKIE CBOCTBA
OKCHJIOB C COOJIIO/ICHUEM MTPABUII TEXHUKHU
Oe3omacHOCTH
41 OcHoBanust: Kaccuuranust 1 | Ypox-uccienoBanue | COCTaBISAIOT ypaBHEHHS PEAKIHii C ydacTHeM

CBOMCTBa

ocHoBaHMi. HaOnogaoT U ONMCHIBAIOT
PEaKIUK C YY4aCTHEM KHCIIOT C TOMOIIBIO
€CTECTBEHHOIO (PYCCKOI'0 MJIH POIHOTO) s3bIKa
U s13bIKa XUMUH. [IPOBOISIT OTBITHI,
MOATBEPIKAAONINE XMMHUIECKIE CBOCTBA
OCHOBaHHH, C COOJIFOICHUEM TIPABHI TEXHUKU
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06e30MacHOCTH

42

Kucnotsl. Knaccndukauus
KHCJIOT

Ypok ycBOeHHs
HOBBIX 3HAHUI

43

CBoO¥CTBa KUCIIOT

KomOunupoBaHHbIiH
YPOK

XapakTepu3yroT 001He XHMUYECKHE CBOMCTBA
kucaoT COCTaBIAIOT ypaBHEHUS PeaKIuii ¢
y4acTHeM KHUCIIOT.

Habiro1at0T U OMUCHIBAIOT PEaKIny ¢
y4acTHeM KHUCIIOT C TIOMOIIBIO €CTECTBEHHOTO
(PYCCKOTO MJIH POJTHOTO) sI3bIKA U S3bIKA
XUMHH.

TIpoBoAT ONBITHI, HOATBEPXKIAIOIIUE
XUMHYECKUE CBOMCTBA KHCIIOT, C COOMIOACHUEM
MpaBHJI TEXHUKU 0€30MaCHOCTH

44

Knaccudukanus coneit

Ypok ycBoeHHs
HOBBIX 3HAHUH

Pa3iuyaroT NOHATHS CPEIAHHUE COTIH,
«KHCIIBIE COJINY», KOCHOBHBIE COJI».

45

CBolicTBa coJeit

KomMOunupoBaHHbIiH
YPOK

XapakTepu3yroT o0IIHe XHMHUIECKUE CBONCTBA
costeit. CocTaBiIsIOT ypaBHEHHUS! PeaKLnii ¢
ydactieM coJieil. HabmromaoT u onuchIBaoT
PEAKIUH C y4aCTHEM COJIEH C TIOMOIIBIO
€CTECTBEHHOIO (PYCCKOI0 MIIH POIHOTO) s3bIKa
U A3bIKa XMMHHU. [IPOBOMST OIIBITHI,
MOTBEPIKIAIOIINE XUMHUUECKHE CBOMCTBA
costeil ¢ CoOI0IeHNEM TIPABUIT TEXHUKH
0e30MacHOCTH

46

I'enerndeckas CBSI3b MEXITY
KJIacCaMH HEOPraHM4YEeCKUX
BEIICCTB

Ypok ycBoeHHs
HOBBIX 3HAHUI

XapakTepu3yoT NOHATHE «TeHETHISCKHN
psn». UmmocTpupyIOT FeHETUYECKYI0
B3aMMOCBSI3b MEX/TY BEIICCTBAMU:

MPOCTOE BEIIECTBO — OKCU — THIPOKCH]L
— COJIb. 3aMMCHIBAIOT YPaBHEHUS PEaKIUH,
COOTBETCTBYIOIINX MOCIIEI0BATEIBHOCTH
(«rerouke») MpeBpalIeHA HEOPTaHNIECKHIX
BEIIECTB Pa3JIMYHbIX KJIACCOB.

47

ILp. Ne 6 «Pemienue

YpoK - mpakTUKyM

VYuatcs oOpamniarbces ¢ 1a00paTOPHBIM
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OKCIICPUMCHTAJIBHBIX 3a1a4>»

000pyI0BaHHEM M HarpeBaTeIbHBIMU
npubopamMu B COOTBETCTBUH C IIPaBUIAMU
TEXHUKH 0€30MacHOCTH, Paclo3HaBaTh
HEKOTOpPbIe aHHOHBI 1 KaTHOHBI. HabmonaoT
CBOWCTBA 3JICKTPOJIUTOB U IIPOUCXOISAIINE C
HUMH siBJIcHHs. HaOmonatoT n onuceiBaroT
PEaKLUK C y4acTHEM 3JICKTPOJIUTOB C
MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH
POJIHOTO) SI3BIKA M SI36IKA XHMHUH.
DopMyNHPYIOT BBIBOJIBI IO pe3ylIbTaTaM
IIPOBEJICHHOTO SKCIEPUMEHTA

48 O6001enue u cucrematusaius | Oboomaronuii ypox | OO0OIIAIOT M CHCTEMaTH3UPYIOT CBOU 3HAHHS
3HaHUH 1o Teme: «OCHOBHbIE 1o TeMe: «OCHOBHBIE KJIACChl HEOPTaHUUECKUX
KJI1acChbl HEOPraHUIECKUX coeaurHeHui». [IpUMEHSIOT Ha IpaKTHKE paHee
COC/MHEHMI» M3ydeHHBIH MaTepual, paboTas 1o TPYHIaM ¢

3aJlaHUSIMU PA3HOTO YPOBHS CIIOKHOCTU

49 K.p. Ne3 mo teme: VYpok — kouTpons | [IpuMeHsIOT Ha MPAKTHKE PaHee U3yUCHHBIH
«OCHOBHBIE KITacChI Marepuai, paboTas 10 IPyIIIaM ¢ 3aJaHHAMH
HEOPraHM4ecKuX Pa3HOTO YPOBHS CJIOMKHOCTHU, BBIIOIHSIOT
COEIMHEHUID» KOHTPOJIbHYIO paboTy.

IMepuoanyecknii 3axoH u [lepuoanyeckas cucreMa XuMmu4eckux 3aemenToB J|. . MenpeneeBa u crpoenne aroma (8 1) 4578
50 EcrecTBennble cemelicTBa VYpok ycBoeHust | OOBSCHSIOT NMPU3HAKH, O3BOJISIOIINE

XUMHYECKUX IEMEHTOB.
AmdotepHocTh

HOBBIX 3HAHUI

00BEMHATH TPYIIIBI XHMHYECKUX 3JIEMEHTOB B
€CTECTBEHHBIC ceMelicTBa. PackpbiBaroT
XUMHYECKHH CMBICIT (9THMOJIOTHIO) HA3BAHMM
€CTECTBEHHBIX CEMEHCTB

ApryMeHTHPYIOT OTHOCHTEJIBHOCTb Ha3BaHUS
«UHEPTHBIE ra3b»

OOBSICHSIOT 4TO TaKoe «aM(pOTEpHBIC
coeanHeHus». HabnroaaioT 1 OMUCHIBAIOT
peaKiuii MeKIy BEIIECTBAMHE C TOMOIIBIO

pycckoro (pOJHOr0) SI3bIKA M A3BbIKA XHMHUH.
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XapakTepHu3yloT ABOUCTBEHHBIN XapaKkTepe
CBOMCTB aM()OTEPHBIX OKCHIOB
TUIPOKCHIOB. [IpOBOMAT OMBITHI 1O
HOJIYYCHUIO U MOATBEPIKACHUIO XUMUYECKUX
CBOWCTB aM(OTEPHBIX OKCUIOB U THIPOKCUIOB
¢ COOJIOICHNEM TIPaBHI TEXHUKH
0e301acHOCTH.

51 Otkpertue /1. U. Ypok ycBoeHHA Paznngaror ecTecTBEHHYIO U HICKYCCTBEHHYIO
MeHzeneeBbIM HOBBIX 3HAHUH KJIaCCU(DHKALHH.
[epuoauyeckoro 3akoHa AprymeHTHpYIOT oTHeceHHe [lepnoaudeckoro
3aKOHA K €CTECTBEHHOH KJIaCCH(HUKALIUY.
Mozenpyror XUMHYECKHE 3aKOHOMEPHOCTH €
BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEePUCTUK
00BEeKTa U MPE/ICTABICHHEM UX B
IIPOCTPAHCTBEHHO-TpahuuecKoil MM 3HAKOBO-
CHMBOJIHYECKOU (opme
52 OCHOBHBIC CBEJICHUS O VYpok ycBoenust | OOBSICHSIOT YTO TAKOE KIIPOTOH», KHEHTPOHY,
CTPOCHUM aTOMOB. HOBBIX 3HaHUI (QIIEKTPOHY», <XXUMHYECKHUIT JIIEMEHTY,
«MaccoBOH uncino». ONUCHIBAIOT CTPOCHNE
sIpa aToMa UCTIoNb3ys [lepuomueckyro
CHUCTEMY XMMUYECKUX 31eMenToB [[. 1.
Menneneera. [TonydaroT HHGOPMALIHIO 1O
XMMHU U3 Pa3INYHbIX HCTOUYHUKOB,
AHATM3UPYIOT €€.

53 CtpoeHne 3JIeKTPOHHBIX Ypoxk- OOBSICHAIOT YTO TaKOE 3JIEKTPOHHBIH CIION MM
ypOBHeﬁ aTOMOB XMMHYCCKHUX HCCIICJOBAaHHUC 3HepreTqucxm‘f1 YPOBCHB. COCTaBJ’[ﬂ}OT CXEMbI
anmemenToB Ne«Nel-20 B pacripe/ieNieHus SIEKTPOHOB 10 AIEKTPOHHBIM
Ttabmuie . . Menneneesa. CJIOSIM B JIEKTPOHHOM 000JI04Ke

54 ITepuonuueckuii 3ak0H Ypok- PackpsIBatoT (hU3HYECKUIT CMBICT:

. . MenneneeBa u cTtpoeHune HCCae0BaHKe MOPSAIKOBOI0 HOMEpa XUMHUYECKOTO DJIEMEHTA,

aToma

HOMepa NeproJia ¥ HoMepa IpyIibl.
OOBSCHSIOT 3aKOHOMEPHOCTH U3MEHEHHS
METAJUTMYECKUX 1 HEMETAJUTMYECKHX CBOMCTB
XMUMHYECKHUX JIEMEHTOB ¥ UX COCIUHEHHUH B
NIepUoJax U rpynmax
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55

XapakTepucTuka XUMHUIECKOTO
3JIEMEHTa Ha OCHOBAHHUHU €0
nosioxxeHus B Ilepuonnueckoit
cHUCTEME

Ypoxk-
uccle0BaHue

56

XapakTepucTuka XHMUIECKOTO
3JICMEHTA Ha OCHOBAHHH €0
nosioxxeHus B Ilepuonnueckoit
cucreme

YPOK-TIpakTHKyM

XapakTepusyroT XUMHUYECKUE 1eMeHThl 1—3-
T'O TIEPHOJIOB TI0 X TIOJIOKEHHUIO B
[leproanyeckoit CUCTEME XUMUIECKUX
anementoB [I. 1. Menpaeneena.
ApryMEHTUPYIOT CBOWMCTBA OKCHIOB U
THIPOKCH/IOB METAUIOB M HEMETAJLIOB
IIOCPEZICTBOM YPaBHEHUH Peaknuit

57

3nauenue [lepuoamaeckoro
3akoHa u [leproandeckoit
CHUCTEMbI XUMHYECKHX
anementoB [I. 1. Menzaeneesa

Ypok-
HCCIIEeIOBaHNE

OmnpenensoT HICTOYHUKH XUMUIECKON
undopmanuu. [lonydaroT HEOOX0IUMYIO
WH()OPMALUIO U3 PA3IMYHBIX HCTOYHHUKOB,
aHAIM3HUPYIOT €€, 0(OPMIISIOT
MH()OPMALMOHHBIH NPOAYKT, IPE3EHTYIOT €ro,
BelyT Hay4HYIO AUCKYCCHIO, OTCTaUBAIOT
CBOIO TOYKY 3pSHUS

Xumuyeckas cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHBIE peakumu (11 u)

45738

58

Honnas xumuueckas CBsI3b

VYpoxk-
UcclleJOBaHUe

OOBSICHSIIOT YTO TAaKOE MOHHAS CBSI3b, HOHBI.
XapakTepu3yrT MeXaHi3M 00pa3oBaHUs
HOHHOM cBsi3u. COCTaBIISIIOT CXEMBI
00pa3zoBaHusi HOHHOM CBsi3H. Mcnomp3yror
3HaKOBOE MozenupoBanue. ONpenensioT THI
XUMHYECKO#T CBsI3M 10 (hOpMyJIe BeIlecTBa.
TIpuBoAAT IpHMEpPBI BELIECTB C HOHHOM
CBSI3bI0. Y CTAHABIMBAIOT IPHYMHHO-
CJIC/ICTBCHHBIE CBSI3U MEXY COCTABOM
BEILECTBA M BUAOM XUMHYECKOH CBSI3H, MEX]LY
MOHHOH CBSI3bI0 M KPUCTATUITMYECKUM
CTPOCHHUEM BEIIECTBA, MEXKLY
KPUCTAJUTHYECKHM CTPOCHHUEM BEIIECTBA H €T
(hu3nuecKkuMu cBOWCTBaMU

59

KoBasieHTHass XMMHYECKask CBS3b

Ypoxk-
HCCIIeIOBaHNE

OOBSICHAIOT YTO TaKOE KOBAJICHTHAS CBS3b,
BaJIEHTHOCTb. COCTABIIAIOT CXEMBI
00pa3oBaHHs KOBAJICHTHON HEHNOJLIPHOH
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XMUMHYECKOH CBsI3U. VICcnoabp3yIoT 3HaKOBOE
MOJIENIUPOBaHHUE.

OmpenensoT TUI XUMUYECKOH CBS3U 1O
(hopmyiie BeecTsa.

[IpuBOAAT IpUMEPHI BEIIECTB C KOBAJCHTHON
CBSI3b10. Y CTAHABIMBAIOT IPHYMHHO-
CJIC/ICTBCHHBIC CBSI3U MEXY COCTABOM
BEIIIECTBA U BUJIOM XUMUYECKOM CBA3U, MEXKIY
KOBAJICHTHOM CBSI3bIO M KPUCTAIUTHYECKHM
CTPOCHHUEM BEIIECTBA, MEXKLY
KPHUCTAJUTMYECKAM CTPOCHUEM BELIECTBA U €r0
(hu3nUECKUMH CBOWCTBAMU

60

KoBanenTtHas mosnsipHas
XUMMYECKast CBSI3b

VYpok-
HCCIIeI0BaHNE

OOBSCHSIOT YTO TAKOE KOBAJCHTHAS TOJISIPHAS
CBSI3b, AEKTPOOTPHULATETLHOCTD, BO3TOHKA
nnn cyommmanust. CoCTaBIIsIIOT CXEMBI
00pa3oBaHUs KOBAJICHTHOH MOJISIPHON
XUMHUYECKOH CBsi3U. VICNOIB3yIOT 3HAKOBOE
MO/JICTUPOBaHKE. XapaKTEPU3YIOT MEXaHU3M
00pa3oBaHus MOJSIPHOM KOBAJICHTHOW CBSI3H.
Onpeaenstor TUIl XUMHYECKOH CBS3H 110
¢dopmyne BemecTsa. [IpuBoIsIT npuMepsI
BEIIECTB C KOBAJICHTHOM MOJIIPHON CBS3BIO.
YcTaHaBIMBAIOT NMPUYHUHHO-CIIEICTBEHHbIC
CBSI3U MEX/y COCTAaBOM BEIIIECTBA M BUJIOM
XUMUYECKOH CBSI3H, MEX]Ty KOBaJIEHTHON
CBSI3bI0 M KPUCTAJIIMYECKUM CTPOCHHEM
BEI[ECTBA, MKy KPUCTAJUTHYECKUM
CTPOCHHEM BEIIECTBA U ero (HH3NYECKUMU
coiictBamu. CoCTaBIIAIOT (HOPMYIIbl OUHAPHBIX
COEIMHEHUH 10 BAJICHTHOCTU U HAXOJAT
BAJICHTHOCTH 2JIEMEHTOB 110 (opMmyIie
OMHAPHOTO COCMHEHHMSI.

51

Mertanueckass XuMu4decKas
CBs3b

Ypoxk-
UcClleJOBaHUe

OOBSCHSIOT YTO TAKOE METAIIMYECKAs! CBS3b.
CocTaBisiioT cxeMbl 00pa3oBaHus

44




METAJUIMYECKONH XUMHUYECKOHN CBS3H.
Hcrnonb30BaTh 3HAKOBOE MOZCIMPOBAHHKE.
XapakTepu3yroT MEXaHH3M 00pa30BaHuUs
METaJUIMYECKOM CBS3H.

OnpenensoT THI XUMUYECKOH CBS3H I10
dhopmyne BemecTBa. [IpuBosaT npuMepst
BEIIIECTB C METAUTMYECKOM CBSI3BIO.
YCTaHaBHMBa}OT l'lpI/I‘H/IHHO-CJ'leIlCTBeHHbIe
CBSI3M MKy COCTAaBOM BEIIECTBA U BUIOM
XUMHYECKOH CBSI3H, MEXKIY METAUTMIECKON
CBSI3bI0 M KPUCTAINIMYECKUM CTPOCHHUEM
BEMIECTBA, MY KPUCTAILUTHICCKUM
CTPOEHHEM BEIIECTBA U ero (GH3MYECKUMH
CBOMCTBaMH.

62

CTeneHb OKUCICHUS

VYpok ycBoeHHS
HOBBIX 3HAHUU

OOBSICHSIFOT YTO TAaKOE «CTEIEHb OKHCIICHHSI»,
«BaJIEHTHOCTH.

CocTaBisitoT (GOpMyYIbl OWHAPHBIX COEIMHEHUH
Ha OCHOBE 00IIIero crocoba X Ha3BaHHUi.
CpaBHUBAWOT  BAJICHTHOCTh U CTEICHb
OKHCIIEHUSI. PaccuntsiBaroT CTEMeHn
OKHMCIICHUS 10  (opMylaM  XHMHYECKHX
COEMHEHUI

63

OKHUCIIUTEITLHO-
BOCCTaHOBHUTEIIbHbIC PEAKIIUU

Ypok ycBoeHHS
HOBBIX 3HAHUI

64

OKHUCIIUTEIBHO-
BOCCTAHOBUTENIbHbIE PEAKIIUT

Ypok - IpaKTUKyM

OOBSACHSAIOT ~ YTO  TAaKOe  OKUCIHUTEIBHO-
BOCCTAHOBUTEIbHBIE PEAKIUM, OKHCIUTENb,
BOCCTaHOBHUTENb, OKHCIICHHE, BOCCTAHOBIICHHE.
Knaccudunupyror xumudeckue peakiui 1o
NpPU3HAKY «U3MEHEHHE CTENEeHeH OKMCIEeHHs
3JIEMEHTOBY.

Onpenensor OKHCIUTENb U BOCCTAHOBUTEID,
IIPOIIECChI OKHCIIEHHS H BOCCTAHOBJICHHUSL.

65

O0001IEHHE U CHCTEMAaTH3aIUs
3HaHui o temam: «I13 u

[ICXD» u «CtpoeHue BeuecTna.

OBP»

O6o06maromui
YpOK

OO000LIAIOT U CHCTEMATH3UPYIOT CBOH 3HAHUS
o teme: «[13 u I[ICXD» u «Ctpoenue
BemectBa. OBP». [IpumMeHsIoT Ha IpakTHKe
paHee H3y4eHHbII MaTepuan, paboTas Ho
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IpyInaM ¢ 3aaHUAMHU Pa3sHOro YpPOBHs
CIIO’KHOCTH

66 KonrponeHast pabota mo Temam: | Ypok — KoHTpoist | [IpUMEHSIIOT Ha PaKTHUKE paHee U3ydeHHbII
«13 u IICXD» n «CrpoeHue 3HAaHUH Marepuall, paboTas 10 IpyIIaM ¢ 3aJaHUAMU
Bemecrsa. OBP» Pa3HOTO YpOBHS CIOXKHOCTH, BBIIIOTHSIOT
KOHTPOJIBHYIO padoTy.
67 Pemmenne pacueTHbIX 33124 Ypok - mpakTukyM | Pemaror pacueTHsle 3aaun.
68 IIpomeskyToUHas aTTeCTalys Vpok — koHTpoist | IIpUMEHSIOT Ha IPaKTHKE PaHee H3ydCHHBII
3HAHUMH Marepual, paboTas 0 IpyNnaM ¢ 3aJaHHAMH
Pa3HOTO YPOBHS CJIOKHOCTH, BBIIOIHSAIOT
KOHTPOJIBHYIO PaloTy.
9 kyace 684 2u/H
Ne Jata Tema ypoka ®opma Buabl yueOHo gesiTeIbHOCTH OcHOBHbIE
n/n Inan dakr OPraHu3aluu HaIpaBJICHUs
Ypoka BOCIHMTATENBHON
JIeSTEeNbHOCTH
IMoBTOpeHue U 06001eHHe CBeAeHUH M0 Kypey 8 Kiiacca. Xumuuyeckue peakuuu (5 1) 58
1 Knaccudukanms VYpok ycBoeHHS | XapaKTepU3YIOT OKCHABI, THAPOKCHIBI

HEOpPraHn4YeCKUuX BEUICCTB U UX
HOMCHKIJIaTypa

HOBBIX 3HAHUNA (OCHOBaHI/ISI, aM(bOTepHLIC TUAPOKCU/BI,

KHCJIOPOCOAEPIKAILME KMCIIOTHI) U COJIH TI0
IUIaHY. COCTaB, CIIOCOOBI 00pa30BaHMs Ha3BaHHH,
XapaKTepHBIE CBONUCTBA M TIOJTyYEHHE.
Knaccupuuupyror OKCHIIBI, THAPOKCHIBI
(ocHOBaHUs, aM(pOTEPHBIE THAPOKCHIIHI,
KHCJIOPOICOIEPIKAIME KMCIOTHI) ¥ COJIH TI0
Pa3IUYHBIM MTPU3HAKAM. YYaTCsl OATBEPIKIATh
XapaKTEePUCTHKY OTACIbHBIX MPEACTaBUTENCH
KJIACCOB HEOPraHMYECKHUX BEUICCTB YPABHEHHUAMHU

46




COOTBETCTBYIOIUX peakiuii. PackpsiBaioT
B3aHMOCBSI3b MEX1Y KJIACCAMH HEOPraHUYECKUX
COC/IMHEHUH, KaK TeHEeTUUECKYIO

Knaccudukarus XaMHIecKux
peaxiuii no pa3aIuyHbBIM
OCHOBaHHSIM

Ypok ycBOeHHUS
HOBBIX 3HAHUH

OOBSCHSIOT MOHATHS «XUMHYECKAsI PEAKIIUSI»,
«PEaKIUH COCTMHEHHS», KPEaAKIIUU
Pa3JIOKEHUAY, KPEAKLIUN OOMEHAY, KPEAKLIUU

BxojHas quarHoCTHYECKas
pabora

YPpok KOHTpoJIst
3HaHUH

3aMEIEHIS», «PEaKIH HEHTPATN3aI[ii»,
«IK30TEPMHUECKHE PEAKIINNY,
«IH/IOTEPMHUUYCCKUE PEAKIIUI», K0OpaTHMBbIe
peakiumu», KHeoOpaTUMBIC PEAKIIUN,
«OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU»,
«TOMOTEHHBIE PEaAKIIMK», KIE€TEPOTCHHbIE
PeaKIum», KKaTaJUTUIECKHE PeaKIuu,
«HEKATATUTUIECKUE PEaKIHI», «TEeIIOBOHI
3 PEeKT XUMUUECKON peaKIuu».
Knaccudumupyror XumMudaeckrne peakiiuu 1mo
Ppa3IUYHBIM OCHOBaHHSAM. ONpenensoT
OKHCJIUTENTb U BOCCTAHOBHUTEIh, IPOLIECCHI
OKHCJICHHS ¥ BOCCTAHOBJICHUSI.

HalnroaroT 1 OMUCHIBAIOT PEAKIH MEX Iy
BEIIECTBAMU

Tlonsatue o ckopocTu
XUMHYECKON PeaKlnu.

Ypok -
HCCIIe/IOBAHUE

(OOBSCHSIOT YTO TAKOE «CKOPOCTh XUMHUYECKOI
peaKm». APryMEHTHPYIOT BHIOOD €IHHHIL

Karanuz

[M3MEpEHUs. Y CTaHaBJIUBAIOT IPHYNHHO-
CTIEACTBEHHBIE CBS3U BIIMSTHUS PAa3IMIHBIX
(hakTOpPOB Ha CKOPOCTH XUMHYECKHUX PEAKIHH.
[HaOntonatoT 1 OMUCHIBAIOT PEAKLIUH MEXKAY
BEILIECTBAMH C MOMOIIBIO PYCCKOTO (POIHOTO)
M3bIKa U sI3bIKA XUMUH. [IpOBOASAT OMBITH,

MO ATBEP K AAIOIUE 3aBUCUMOCTh CKOPOCTH
KHMHMYECKOH peakLiy OT Pa3IMuHbIX (aKTOPOB

Xumnueckue peakuuu B pacrsopax (10 1)

45,8

DIEeKTPOIUTHIECKAS
JUCCOLMAns

Ypok -
HCCIIEeIOBAaHHE

XapaKTepu3yroT HOHATHS IIEKTPOIUTHYECKAS
TIMCCOIMAISY, «IIEKTPOIUTHI,
«HE3JIEKTPOJIUTHI». Y CTaHABIMBAIOT NPUYHUHHO-
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CJIEICTBEHHBIE CBSI3U MEXIY IPUPOAOI
3JIEKTPOJIUTA U CTETICHBIO €r0 JUCCOLMALINH.
YcTaHaBIUBaIOT MPUIUHHO-CIIECACTBEHHBIE CBA3H
MEXTy TUIIOM XUMHUYECKOH CBS3H B DIIEKTPOIIUTE
1 MEXaHU3MOM €Tr0 JIUCCOLIMALINH.

OCHOBHBIE MOJIOKEHHUS
TEOPHH SIEKTPOIUTHIECKON
nuccormanuu (TD]T)

Ypok ycBOeHUs
HOBBIX 3HAHUI

XapaKkTepu3yIoT MOHATHS «CTCIICHb
JHCCOLMANUNY», KCUIIBHBIE JICKTPOIIUTEI,
«Cca0bIe HIEKTPOIUTHI», KKATHOHBIY, KAHHOHBI»,
«KUCIIOTBI», KOCHOBAaHUs», «coin». COCTABISAIOT
YPaBHEHHs 2JIEKTPOIUTHYECKON MCCOLMAIIUH
KHCJIOT, OCHOBAHUM U COJICH.

NnnrocTpupytoT IpUMepaMy OCHOBHBIC
HOJIOKEHHS TEOPUH NEKTPOIUTHIECKON
JIMCCOLUALIUH.

Pa3nuyaroT KOMIIOHEHTHI J0Ka3aTeNbCTB
(Te3MCOB, apryMEHTOB U (POPMBI JOKA3aTEIbCTBA)

[Xumudeckne CBOHCTBA KHCIOT
B cBete TOJL

Komb6unuposan
HBII YPOK

XuMHUEeCKHEe CBOWCTBA KHCJIOT
B cBete TOJL

Ypoxk-
MPaKTHKYM

XapakTepu3yloT 00IIHe XUMUIECKHUE CBOMCTBA
KHCJIOT C MO3UIUI TEOPUH dICKTPOIUTHISCKON
quccounanuy. COCTaBISIFOT MOJIEKYIISIPHBIE,
ITOJIHBIC U COKpaLLléHHbIe HOHHBIC YPABHCHUA
peaKIuii ¢ yaacTHeM KHCIOT. ApryMEHTHPYIOT
BO3MOJKHOCTB IPOTEKAHHS PEAKIUI C ydacTHEM
KHCIIOT Ha OCHOBE IpaBmiia beproiuie u psiaa
AKTUBHOCTH METAIJIOB. [IpOBOAT OMBITHI,
MOITBEPXKIAFOLIIE XUMHYECKIE CBOMHCTBA
KHCIIOT, C COOJIOJICHUEM TIPaBUI TEXHUKU
Ge3omacHoCTH. HabmogaoT U OMUCHIBAIOT
PEAKLUUH C yJaCTHEM KHCIIOT € ITIOMOIIBIO
pycckoro (POIHOTO) SI3bIKA U SI3bIKA XHMHH

10

Xumuueckue CBOMCTBa
OCHOBaHHUH B CBETE TEOPUH
PIIEKTPOJIUTHYECKOMN

KombunupoBan
HBII YpOK

CoCTaBIAIOT MOJIEKYJIPHBIE, IOJHBIE U
COKpAILlEHHbIE MOHHbIE YPABHEHHS PEAKIMii ¢
y4acTHeM OCHOBaHMH. APryMeHTHPYIOT
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jIMcconanuu

BO3MOYKHOCTb MIPOTEKAHUS PEAKIHii C y4acTHEM
OCHOBaAHMI Ha OCHOBE IpaBuia beproe.
TIpoBOAST ONIBITHI, TOATBEPIKAAIOIIHEC
XUMHAYECKHE CBOMCTBA OCHOBAHUM, C
COOJTIOICHUEM TIPaBIII TEXHUKH O€301aCHOCTH.
HabnromaroT 1 ONMUCHIBAIOT PEAKIHH C YIaCTHEM
KHCJIOT C TIOMOLIBIO PYCCKOTO (POIHOTO) sI3bIKa U
SI3bIKa XUMHUHU

11

XuMHUecKre CBOMCTBa COJICH B
cBere TEOpUH
PIEKTPOJIUTUYECKON
jIucconanuu

Ypok ycBoeHHUs
HOBBIX 3HAHUH

XapakTepu3yloT o011e XMMHYECKHEe CBOICTBA
coJIel ¢ MO3ULUI TEOPUH INEKTPOIUTUIECKON
jucconnaniy. COCTaBISIOT MOJICKYIISIPHBIE,
MIOJIHBIE M COKPAIIEHHbIC HOHHBIE YpaBHEHUS
PeaxImii ¢ ydacTHeM coJieil. ApryMEHTUPYIOT
BO3MOKHOCTH IPOTEKAHUS PEAKIHIA C yJacTHEM
coJieli Ha ocHoBe npasuaa bepromnne. IIposogsar
OIIBITHI, TIOATBEPKAAIOLINE XUMUUECKUE
CBOMCTBA COJIEH, C COOTIONEHUEM TIPABUI
TEXHUKH 0€3011aCHOCTH.

HabnronatoT n ONUCHIBAIOT PEakyy ¢ y4acTHEM

COJIEii € TOMOLIBIO PYCCKOTO (POAHOI0) SI3bIKA

SI3bIKA XUMHUH

12

ITonsTue o rugponuse conent

Kom06unupoan
HBII YpOK

YcTaHaBIMBAKOT 3aBUCHMOCTD MEXKAY COCTABOM
COJIN U XapaKkTepOM THApoIn3a. AHAIU3ZUPYIOT
Cpeny pacTBopa COJIM C MOMOIIBIO HHIUKATOPOB.
IIporHO3UPYIOT THI THIPOIIN3A COJIH HA OCHOBE
aHaM3a ero HopMyIIbl

13

IL.p. Ne 1. Pemenue
9KCIEPHUMEHTAIBHBIX 3214 110
TeMe «DJIEKTPOIUTHYECKAs
JIACCOLMAIIHS

Ypok -
MPaKTUKYM

Vuarcs oOpamatbcss € J1aOOpaToOpHBIM
000py/IOBaHHEM U HArpeBaTeIbHBIMHU IPHOOpAMuU
B COOTBETCTBMM C MpaBWIaMH  TEXHUKH
Oe3omacHOCTH. Habmonator CBOMCTBa
JJIEKTPOJIUTOB W IMPOUCXOANIMX C  HUMH
sipyieHnit. HaOiio1al0T U OMKMCBHIBAIOT PEaKiu C
y4acTHeM 9JIEKTPOJIUTOB c MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POIHOTO) S3bIKA U
si3plka  XUMHH.  (DOPMYIHPYIOT BBIBOABI IO
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pe3ynpTataM MpOBEICHHOTO SKCIEPUMEHTa

14

O06o00menue u
CHCTEMATHU3AIU 3HAHUI 110

B PacTBOPAx JICKTPOJUTOB»

TeMe «XUMHYECKHE peakonuu

Ypox
00001IeHHS U
cUCTEeMaTH3alu
W 3HAHUI

O06001IA0T B CUCTEMATU3HPYIOT CBOH 3HAHUS 110
TeMme: «XMMHYECKHE PEaKIMU B PaCTBOPAX
3MEKTPOIUTOB». [IpMMEHSAIOT HA IPaKTHKE paHee
U3y4eHHbII MaTepual, padoTas 110 IpyImnam ¢
3aaHUAMHU PA3HOTO YPOBHS CIIOKHOCTH

15

K.p.Ne 1 o reme
«XUMHYECKHE PEAKIH B
pacTBopax dIEKTPOIUTOB»

Ypok KOHTpOJIS

[IpuMeHsIOT Ha MPaKTHKE paHee H3yIeHHBIN
Marepuai, paboTas 10 IpyIam ¢ 3aJaHUIMH
Pa3HOTO YPOBHS CIIOKHOCTH, BBIIOTHSIIOT
KOHTPOJIBHYIO PadoTy.

Hemerajuibl U ux coequHenus (25 4)

4,578

16

OO01mast xapakTepuCTUKa
HEMeTaJJIoB

VYpok —
HccleI0BaHue

OOBSACHSIOT YTO Takoe HeMeTaITbl. CpaBHUBAIOT
AJJIOTPOITHBIE BUIOM3MEHEHHSI KUCIIOPO/a.
PackpbIBaTh MPHYUHBI AJITIOTPOTIHH.
XapakTepu3yrT XHMHYECKUE IIEMEHTHI-
HEMETAJUTBI U [IPOCTHIE BEIIECTBA-HEMETAILIBI:
CTpoeHHe, (pU3NIecKre M XUMHYECKHE CBOWCTBA
HeMeTautoB. OOBICHSIOT 3aBUCUMOCTh
OKHMCJIUTEJIEHO- BOCCTAHOBUTEIILHBIX CBOHCTB
3JIEMEHTOB-HEMETAJUIOB OT MX IOJIOKEHHUS B
Ileproamueckoii cucTeMe XHMHIECKHUX DIIEMEHTOB

17

Oowas
XapaKTepUCTHKA DIIEMEHTOB
VIIA rpymnmsl — rajoreHoB

Komb6unuposan
HBII ypOK

Xapaktepu3yloT cTpoeHue, pusndeckue u
XUMHUYECCKHUEC CBOﬁCTBa, nonyqune u npnmeHeHHe
rajoreHoB B IUIaHe 00IIero, 0COOEHHOro U
€MHUYHOTO. Y CTAHABIUBAIOT MPUIUHHO-
CJIC/ICTBEHHBIC CBSI3M MEX/Y CTPOCHHEM aTtoMma,
XMMHUYECKOH CBSA3BIO, TUIIOM KPUCTAIIMYECKOH
PEmETKU TAJOTCHOB, UX (PU3NUECKUMU U
XUMHUYECKUMH CBOUCTBAMH

18

CoeMHeHUs TaJIOTCHOB

Ypok ycBOEHHs
HOBBIX 3HAHUNA

XapakTepu3yroT COCTaB, ¢buznueckue u
XMMHYECKHE CBOWCTBA, MOIyYCHHE M IPHMCHEHHE
COEIWHEHUI  TaJOreHOB C  HCIIOJIb30BaHHEM
pycckoro (pOJHOr0) SI3bIKA H A3bIKA XHMHUH.

HasbIBaroT coeJMHEHHs TaloreHoB No Qopmyie u
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COCTAaBISAIOT  (GOPMYNIBI [O HMX  HA3BAHHMIO.
VcTaHaBIUBAIOT —MPHYUHHO-CICIACTBCHHBIE CBSI3H
MEXTY XHMHYECKOM CBSI3bBIO, THITOM
KPUCTAJUTIIECKOM pemeTku COCTUHEHUI
TaJIOTCHOB, WX (U3NYECKUMH W XUMHYECKUMU
CBOMCTBAMU.

[IpoBozsT, HAOMIOAAIOT M OMMCHIBAIOT XUMHUYECKUIT
JKCIIEPUMEHT M0 PACIO3HABAHUIO TaJOTCHUJI-
HOHOB C  COONIOZIGHMEM  MpPaBUI  TEXHUKH
6€30MMacHOCTH.

BEITOMHSIOT pacdeTsl M0 XMMUYECKHM (popMyiaM
U YpaBHEHHUSM pEaKknui, NpPOTEKAoUIUX C
y4acTHEM COEAMHEHHH TaJIOTeHOB

19

IL.p.Ne 2. «M3yuenue cBOHCTB
COJISIHOM KHCJIOTBI»

Ypok-
MPaKTUKYM

Vuarcs obparaTbcst c 11ab0paTOPHBIM
000pyIOBaHHEM U HArpeBaTeIbHBIMHU IPUOOpaMH B
COOTBETCTBUH c [IpaBUIaMU TEXHUKH
0e30MacHOCTH. Ha6monaror CBO¥iCcTBa
3JIEKTPOJIMTOB M TPOUCXOISIIMX C HUMH SIBJICHUM.
Hal6nonaoT ¥ ONUCHIBAIOT PEAKIUH C Y4acTHEM
JJIEKTPOJIMTOB  C  MOMOIILI)  €CTECTBEHHOIO
(PYCCKOTO HIJIM POIHOTO) SI3BIKA M SI3BIKA XMMHUH.
@®opMyIHPYIOT ~ BBIBOOBI [0 pe3yiabTatam
MPOBEJICHHOTO dKCIIEPUMEHTA

20

OO011as XxapaKTepUCTUKa
anemenToB VI A -
xaipkoreHoB. Cepa

Kombunuposan
HBII ypok

JlaroT 0oOmIyI0 XapaKTepUCTHKY aTOMaM, MPOCTHIM
BEIIECTBAM H COEOUHEHMSIM XaJbKOT€HOB B
3aBUCUMOCTH OT MX nosoxeHus B [lepuonnueckoit
cucreMe. XapaKkTepH3ylOT CTPOEHUE, auIOTPOIus,
(u3MUecKre U XUMHUYECKHE CBOMCTBA, MOJy4CHHE
Y TPUMEHEHHUE Cepbl. YCTaHABIMBAIOT MPHYUHHO-
CJIC/ICTBEHHBIE CBSI3M MEXIy CTPOCHHEM aToMma,
XUMHYECKOW CBSA3BIO, THIIOM KPUCTAIUTHYECKON
pewéTku cepbl, €€ QUINYSCKUMH U XUMHUYCCKUMHU
CBOMCTBaMH.

BeInosHAIOT pacy€Thl 0 XUMUYECKUM (hOpMyIIamMm

1 YPaBHEHUSIM peaKIfii, MPOTEKAIOIIHX C
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Y4acCTHEM CEpBHI.

21 CepoBomopon 1 Cyab(puabt KomOunmpoBan | XapakTepu3ylOT COCTaB, GU3NYECKUE U
HBII ypoK XUMHYECKHE CBOMCTBA, MOTyICHHE U IIPUMEHEHHE
COCJIMHEHUH Cepbl B CTENEHHU OKUCIICHUS -2 ¢
UCIIOJIL30BAHMEM PYCCKOTO (POJHOTO) SI3BbIKA U
A3bIKa XUMHUU. Ha3bIBaroT coeMHEHHUS cephl B
CTETICHH OKUCICHUS -2 TI0 opMyIie 1
CocTaBisiioT (OpMyYIIBI TI0 UX HA3BAHUIO.
CoCTaBISIOT MOJICKYJISIPHBIC ¥ HOHHBIS
ypaBHEHHs peakLMi, XapaKTepu3yolue
XHUMHMYECKHE CBOICTBA COeIMHEHU Cephl B
CTEMEHH OKUCIICHHUS -2.
OnuceIBaloT HPOLECChI OKHCIICHUSI-
BOCCTAQHOBJICHHS, OIPENCISIOT  OKUCIHTENb H
BOCCTQHOBUTEJIb M  COCTABISIFOT  DJICKTPOHHBIH
OaNaHC B pEaKkUHUsIX C Y4aCTHEM Cepbl B CTEIEHH
OKHCIICHUS -2.
YcraHaBnMBalOT  MPUYMHHO-CIIEICTBEHHBIC CBS3U
MEXILY XUMHYECKO CBSI3bIO, TUIIOM
KPUCTAJUTMYECKON PEMIETKH COSIMHEHHUN Cepbl, X
(U3HYCCKUMH ¥ XUMHUYECKUMH CBOMCTBAMH
22 [Kucnopoausie coenunerus cepbl | KomOnunpoBan | 3anuchiBaroT GOPMYIbl OKCHIOB CEepbl, HA3BIBAIOT
HBII YpOK HMX, OIMCBHIBAIOT CBOMCTBA Ha OCHOBE 3HAHHU O

KHCITOTHBIX OKCHJIAX.
XapakTepusyoT ~ COCTaB, busnueckne "
XUMHYECKHE CBOWCTBA CEPHOM KHCIOTHI Kak
JIEKTPOJIUTa € HCIOJB30BAaHMEM  PYCCKOIO
(ponHOro) s3bika W si3bika XuUMuH. COCTaBIAIOT
MOJIEKYJISIDHBIE M HMOHHbIE yPABHEHHs PEaKIM,
XapaKTEPU3YIONINX XUMUYECKHE CBOMCTBA CEPHOM
KUCIOTHL. Pacmno3Hanr cynb(ar-HoHbL

XapakTepusyloT CBONCTBA KOHIICHTPUPOBAHHOM
CepHOIl  KHCIOTHI ~ Kak  OKHCIHTENS ¢
HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) s3bIKA W
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SI3BIKA XUMUH. CoCTaBsoT ypaBHEHHS
OKHUCJIMTEIBHO-BOCCTAHOBUTEBHBIX peakuuit
METO/IOM 3JIEKTPOHHOTO OaslaHca.

BBIMOJIHAIOT PACYETHI 110 XUMUYECKUM (POPMYTIaM
U ypaBHEHHSM  pEaKHid, TMPOTEKAIOMHX C
YYaCTHEM CEPHOM KUCIIOTHI.

HaGmonaror u OIMUCHIBAIOT XMUMHYECKHUH
IKCIIEPHUMEHT

23

ILp. Ne 3. «3y4eHue CBOMCTB
CEpPHOH KUCIOTHD»

VYpok —
MIPAaKTHKYM

VYuarcs oOpamiarbest c J1a00paTOPHBIM
000pyTOBaHHEM U HAarpeBaTeILHBIMHU MPHOOPaMU B
COOTBETCTBUHU [¢ paBUJIaMU TEXHUKH
0e30MacHOCTH. Habmromator CBO¥iCcTBa
3JIEKTPOJIMTOB U TMPOUCXOMASAIINX C HUMH SIBJICHH.
HabnromaroT ¥ OMHCHIBAIOT pPEakUH C y4acTHEM
EKTPOJIMTOB  C  MOMOINBIO  E€CTECTBEHHOTO
(PYCCKOrO WM POJHOTO) sI3bIKA M sA3BIKA XUMHHU.
DopMyIUpYIOT  BBIBOJBI o pe3ynbraram
MIPOBEJICHHOTO SKCIEPUMEHTA

24

Oomas
XapaKTePUCTHKA XMUMHUYECKHX
aneMeHToB VA rpymnmsl. A30T

Komb6unuposan
HBIH ypoK

JlaroT 0oOmIyI0 XapaKTEPUCTHKY aTOMaM, MPOCTHIM
BEIIECTBAM M COCJAWHEHUSM ITHUKTOTCHOB B
3aBUCHMOCTH OT UX MoJiokeHus B [leproauyeckoi
cucTteMe. XapakTepu3ylT CTpoeHHe, (U3MYecKue
U  XUMHUYECKHE  CBOWCTBA, TMOJy4YeHHE U
IIPUMEHEHHE a30Ta C HCIOJIb30BAHHEM PYCCKOIO
(POIHOTO) SI3bIKA M SA3bIKA XMMHH.

HaspiBaror coenuHeHus as3ota 1o ¢GopMmyie u
COCTaBISIOT  (OPMYJBI MO  HMX  Ha3BAHHIO.
YcTaHaBIUBAlOT NPHYUHHO-CIIEICTBEHHBIE CBSI3U
MEXIy CTPOCHHEM aTroMa M MOJICKYJbl, BUIOM
XUMHYECKOW CBSI3W, THUINOM KPUCTAJUTHYECKOM
pemi€Tku  a3ota “  ero  (QU3MYECKUMH U
XUMHUYECKUMH CBOMCTBAMU.

BBINONHSIOT pacdéThl 0 XUMHYECKHM (HOpMYIIaM
U ypaBHEHUSM pEaKLUUi, MNPOTEKAIOMHUX ¢
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y4acTHEM a30Ta

25

Ammuak. Convi aMMOHUS

Ypok ycBOeHHUS
HOBBIX 3HAHUH

CoctaBisatoT  GopMydasl MO HX  HA3BaHUAM.
3aniCchIBAOT MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUS
peaKIuid, XapaKkTePU3YIOIIHE XHMHYECKHE
CBOMCTBAa aMMHaKa M cojicii amMoHusl. COCTaBIISIOT
YpaBHEHHsI OKHCIHUTEIBHO- BOCCTAHOBUTEIBHBIX
peakuuii ¢ ydacTHeM aMMHaka C [OMOIIBIO
3JICKTPOHHOTO OallaHca.

YcTaHaBNMBAOT —MPUYMHHO-CIICACTBCHHBIC CBS3U
MEXIy BHIAMH XHMHYCCKMX CBS3€H, THIIAMH
KPHCTAJUTMYECKUX PEHIETOK amMMHaka H CoJieit
aMMOHHS U WX (QHU3MYECKUMH U XUMHYCCKHMH
cBoiictBamHu. [IpoBOSIT, HAGIIOAAIOT U OIIMCHIBAIOT
XUMHYECKHHA HSKCIEPUMEHT [0 PACIIO3HABAHHIO
HOHOB aMMOHHSI C COOJIIOZICHHEM TPABUII TEXHUKH
0e30MacHOCTH.

BBIMOMHSIOT pacu€Thl MO XUMUYECKUM (GopMyliaMm
U yYpaBHEHHUSM peakluui, MNpPOTEKAIIUX C
y4JacTHeM aMMHaKa

26

I1.p.Ne 4 «ITonyuenue
aMMHaKa U U3y4eHHUE ero
CBOMCTB»

Ypok -
MPaKTUKYM

Tlony4aroT, coOMparOT W paclo3HAT AMMHAK.
Paborator ¢ nabopaTopHsIM 000OpyIOBaHHEM U
HarpeBaTelNbHBIMU NPHOOPaMH B COOTBETCTBUH C
npaBUIaMK TEXHUKH Oe3omacHocTd. Habmonaor u
ONMHUCBHIBAIOT ~ XUMHYECKHH  IKCIIEPHUMEHT  C
MOMOIIBI0 PYCCKOTO (POJHOr0) s3bIKa W S3BIKA
XuMud. DOPMYIHPYIOT BBIBOJABI 10 pe3yJIbTaTam
MPOBEIEHHOTo dKcrepuMenTa. COTPYAHHYAIOT B
nporiecce yueOHOTO B3aUMOIEHCTBHS pH paboTe B

rpynmax

27

Kucnopoaconepsxkariue
COEeIMHEHHS a30Ta

Ypok -
HCCIIeIOBAHUE

3anuChIBatOT peakuui, XapaKTepU3YIOLIUe
XUMUYECKHE CBOWCTBa OKCHJIOB
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IKucnopoaconepikarime
COCTMHCHUS a30Ta

KombunupoBan
HEII YpOK

a30Ta.YCTaHABIMBAIOT  MPHUYMHHO-CJICJCTBCHHBIE
CBSI3M MEXy BHIOM XHMHYECKOH CBSI3H, THIIOM
KPHCTAJUTHYECKON PEHIETKH OKCHAOB a30Ta M HX
(uznueckuMu u XMUMHYECKHMHU
CBOWCTBaMU. XapaKTEepU3yIOT COCTaB, (hU3MUYECKue
W XUMHUYCCKUE CBOWCTBA a30THOM KHCIOTHI Kak
JJIEKTPOJINTA, TNPUMEHEHHE C KCIOJIb30BaHHEM
pyccKoro (poIHOIo) s3bIKa U A3bIKA XMMUH.
3amuChIBAIOT MOJICKYJISIPHBIC I HOHHBIC YPABHEHUS
PpeaKIuit, XapaKTepH3YIOIIne XHMHYECKHE
CBOMCTBA a30THOM KHCJIOTBI KakK
anektponuTta.[IpoBoasT, HAOIOMAIOT U OTIHCHIBAIOT
XMMHYECKUH  JKCTIIEPUMEHT, XapaKTepH3YIOIIUI
CBOWMCTBAa a30THOM KHCIIOTHI KaK JJICKTPOJIUTA, C
cOOITIOICHHEM TIPABUII TEXHUKH OE30MaCHOCTH.
XapakTepu3yoT a30THYIO KHCIOTY KaK
okuciuTesb. COCTaBISIFOT ypaBHEHUSI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIINi,
XapaKTepU3YIOMINX XUMUYECKIE CBOWCTBA a30THOM
KHCJIOTBI KaK OKHCITUTEIS, C TIOMOIIBIO
3NIEKTPOHHOTO OasaHca. [IpoBosT, HabIOAAIOT U
OIKCHIBAIOT XUMUYECKHI DKCIIEPUMEHT,
XapaKTepU3YIOMUN CBOWCTBA a30THOM KHCIOTHI
KaK OKHCITUTEINS, C COOMIOICHUEM TIPABIIT TEXHUKH
0e30MacHOCTH

29

®docdop u ero coequHEHUS

Ypoxk -
HPaKTUKYM

XapakTepu3yoT CTpPOCHHUE, QJUIOTPOIIHIO,
(u3HYecKre U XUMHUYECKUE CBOMCTBA, MOJYYCHHUE
u npumeHeHne ¢ocdopa €  HCIOIB30BAHHEM
pyccKoro (pOJHOr0) SI3bIKA H A3bIKA XHMHUH.
CaMOCTOSITENIbHO ~ OIKCBHIBAIOT ~CBOMCTBA  OKCHJI
¢dochopa(V) Kak KHCIOTHOTO OKCHAA W CBOWCTBA
opTO(hOChHOPHON KHUCITOTHI.

[IpoBozsT, HAOMIOJAIOT M OMKCHIBAIOT XUMHUYECKUI
9KCHEPUMEHT C COOJIIOJCHHEM IPAaBHI TEXHUKH
GesomacHocTH. PacnosHarot docdar-nonst
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30 Ob6uias Ypoxk JlaroT 0oOLIyr0 XapaKTepHCTHKY aTOMaM, MPOCTHIM
XapakTepUCTHKa 37eMeHTOB |V | 0000IIeHus 1 | BeleCTBAM W COCAMHEHHsIM deMeHToB |V A-
A- rpynnsl. Yriaepoa CHCTEMATH3all | TPYNNbl B 3aBUCHMOCTH OT HX IIOJOXKCHHUS B
Y 3HAHUIA ITepuoamueckoit cUCTeMe. XapakTepusyroT
CTpPOCHHUE, AJUIOTPOIIHIO, (usnyeckue u
XUMHYECKHE CBOMCTBA, MOJyYCHHE M NPUMEHEHHE
amMophHOro  yriepomga M €ro  COpPTOB ¢
HCIIOJE30BAaHUEM PYCCKOrO (POIHOTO) s3bIKA U
SI3bIKA XUMHH.
(CpaBHUBAIOT CTPOSHHE U CBOICTBA aliMa3a 1
rpacdura. ONUCHIBAIOT OKUCIUTEIBHO-
BOCCTaHOBUTENIBHbBIC CBOWCTBA yriiepoaa
31 Kucnopoaconepxaiue KourponeHo- | Xapaktepusyrot COCTaB, (usnueckue u
COC/IMHEeHUSI yriepoaa 00001IaronMi | XUMHYECKHE CBOMCTBA, MOJTydYeHHE M NPUMEHEHHE
YpOK OKCHJIOB YIJIEpOJia C HCIOJb30BAaHUEM PYCCKOTO

(POAHOTO) SI3bIKA U SI3bIKA XUMHHU. Y CTAHABJINBAIOT
MIPUYNHHO-CIICACTBCHHBIC CBS3M MEXIY BUAAMH
XUMHUYECKUX CBS3€H, TUMaMH KPUCTAUTHYCCKUX
PemETOK OKCHIOB YIIIEpoAa, HX (H3MYECKUMH U
XUMHUYECKHUMHU CBOWCTBaMH, a TaKKe
npumenerreM. CoOMIOMAIOT  TIpaBHIA TEXHUKH
0e30HacHOCTH TpPU  HCIOJIB30BAHUU  NEYHOTO
oTorIeHusl. XapakTepu3yloT COCTaB, GU3NYECKUE 1
XMMHYECKHE CBOMCTBA, MOJyYeHHE U MPUMCHEHHE
YrOJIBHOM KUCIOTHL M €€ coyieil (kapOOHATOB U
THAPOKapOOHATOB) C HCIONB30BAHUEM PYCCKOTO
(POIHOTO) SI3bIKA ¥ SI3bIKA XMMHH.

WnirocTpupyloT — 3aBHCHMOCTH CBOMCTB  COJIEi
YroJIbHOM KHCIOTHI OT HMX cocTaBa. IIpoBonsr,
HaOMIOA0T u OINHKCBIBAIOT XUMHUYECKUI
9KCIEPUMEHT C COOJIOJCHUEM MpPaBUII TEXHUKU
6€301acHOCTH.

Pacnoznarot KapOOHAT-HOH.  BBIMONHSAIOT
pacu€rel 1O  XHUMHYECKMM  (dopmylnaM U
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YpPaBHEHUSM PEaKLUi, MPOTEKAIOIUX C Yy4aCTHEM
COeIMHEHUH yriepoa

32

II.p. Ne 5. «Ilomydenue
YIJIEKUCIIOTO Ta3a U U3yueHHe
€ro CBOMCTB»

VYpok —
HNPaKTUKYM

[Monyyaror, COOMPAIOT M PACIO3HAIOT YIIIEKUCIBII
raz. HaOmomaroT ¥ ONUCHIBAIOT XUMHYECKUM
JKCIIEPUMEHT C TIOMOILBIO PYCcCKOro (poaHOTro)
SI3bIKA U A3bIKa XUMHUH. DOPMYITUPYIOT BBIBOJIBI IO
pe3yJbTaTaM MPOBEIEHHOIO YKCIIEPUMEHTA.
CoTpyaHHYAIOT B mpouecce  yd4eOHOrO
B3aMMOJICHCTBUS TIpU paboTe B rpyIIax

33

YrieBoaopoist

Kombunuposan
HBII YpOK

XapakTepu3yroT 0COOEHHOCTH COCTaBa M CBOWCTB
OpraHUYECKHUX COCIUHEHUIA. Paznuuaror
npejiefibHble ¥ HENpeIelbHbIE  YTIIEBOIOPOIbL.
HaspiBaror 1% 3aIIUCBIBAIOT bopmyIsl
(MOJNEKyYJIApHBIE M CTPYKTYPHBIC) BayKHEHIIHMX
MpeaCTaBuTeNel  yriieBojoponoB. [Ipemmararor
OKCIIEPUMEHT MO0 PACIO3HABAHUIO COCIMHCHUH
HEMPEIENbHOTO cTpoeHus. Haboaaor 3a X010M
XAMHYECKOTO 3KCIICPUMEHTA, OIUCHIBATH €0 H
JAeaTb BBIBOIbI Ha OCHOBC Ha6J'llO}1€HI/Il\/'I.
DUKCUPYIOT ~ Pe3yIbTaThl  JKCIEPUMEHTa ¢
MOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKA, & TAKKE C
MOMOIIBIO XUMHIECKHX GOPMYIT U ypaBHEHHH.

34

Kucnopoaconepxaniue
OpraHNYEeCKUE COCTUHEHNUS

Kom06unupoan
HBII YPOK

XapakTepu3yrT CITUPTHI, KaK
KHCIOPOACOAEpIKaIlIie OpraHuIecKrue COSIHHEHUS.
Knaccuduuupyror ciupThl 0 aTOMHOCTH.
Ha3piBaroT npeacraBuTenei 0JHO- U TPEXATOMHBIX
CITUPTOB U 3aIMUCHIBAIOT U3 (POPMYIIBI.
XapaKTepu3yroT KHMCJIOTHI, Kak
KHCIJIOPOJICOIEPIKAIIME OPTraHUYECKUE COCTUHEHUSI.
HasreiBaror MPECTaBUTENICH MpENeNbHBIX |
HEMpeaeIbHBIX KaPOOHOBBIX KUCIIOT U 3aMTUCHIBAIOT
u3 Gopmysl.
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Kpemuuii u ero coequHeHus

KomOuunupoBan
HBIH ypOK

XapakTepu3ylOT CTPOEHHE aTOMOB M KPHCTAILIOB,
(bu3MuecKre U XMMHYECKUE CBOWCTBA, MOJyYECHHE
U TpUMEHEHHE KPEMHHUS C HCIOJIb30BAHUEM
pycckoro (pOHOIO0) SI3bIKA M A3BIKA XHMHUH.

VCTaHABIMBAIOT PUYMHHO-CIICICTBEHHBIE CBA3M
MEKJYy CTPOCHHEM aroMa, BHIOM XHMHYECKOH

CBSI3M,  THIOM  KPUCTAJUIMYECKOW  PEHIETKH
KpEeMHUs, €ro d)mnqecxnmn H XHMHYCCKUMH
CBOMCTBaMHU. Bremonnsror pacu€rsl mo

XUMHYECKUM (GOpMyiaM U ypaBHEHHSM peakiuii,
OPOTEKAKMUX C yYacTHEeM KPEMHHS H  €ro
coe/IMHeHNH. XapakTepu3yoT COCTaB, (U3MICCKUE
M XAMHYECKHE  CBOMCTBA,  IOJNyYEHHE U
NpUMEHEHUE COEIIMHEHMH KPEMHHUS c
HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) s3bIKA W
si3pIKa XUMUK. CPaBHUBAIOT IMOKCH/BI YIJIEpOa 1
kpeMmHus.  ONHCBIBAIOT — BaKHEHIIHE  THIIBI
MPUPOJIHBIX COEJMHEHUH KPEMHHUS KAK OCHOBHOTO
aneMeHTa Jntocgepbl. PacriosHaloT CHIIMKAT-HOH

36 CuikatrHast Ypok ycBoeHHS | XapaKTepU3YIOT CHIMKATHYIO TPOMBIIUIEHHOCTD U
MPOMBIILICHHOCTh HOBBIX 3HaHHUH | €€ OCHOBHYIO IPOJYKIHIO. Y CTAHABIMBAIOT
QHAJIOTHU MEX]Y Pa3InYHBIMU OTPACIISIMI
CHJIMKaTHOM NMPOMBIIUICHHOCTH
37 [Tomyuenne HeMeTaIOB VYpok ycBoeHus | ONHCHIBAIOT HAXOXKICHHE HEMETAIIOB B IPUPOJE.
HOBBIX 3HaHMH | XapaKkTepu3yloT (PPaKIHOHHYIO IEPETOHKY
SKHJIKOTO BO3/yXa KaK COBOKYITHOCTh (DM3NYECKHIX
MIPOILIECCOB. APIryMEHTUPYIOT OTHECEHNE aKTHBHBIX
HEMETaJUIOB K OKHCIIUTEIbHO-BOCCTAaHOBUTEIILHBIM
nporeccam
38 [lony4yeHue BaxKHEHIINX Ypok - XapakTepu3yloT XUMHU3M, ChIPbE, anmnaparypy,
XMMHYECKHX COCTMHCHHUI MIPAaKTHKYM HaY4YHBIC IPUHIMITB ¥ TPOIYKIHMIO IIPOU3BOJICTBA

cepHOil kucnoTsl. CpaBHUBAIOT MPOU3BOACTBO
CEpPHOW KHUCIIOTHI C IPOU3BOJICTBOM aMMHaKa
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(060061IEHHE 10 TEME
«HeMeTamisl ¥ UX COEAUHEHUS»

KomOuunupoBan
HBIH ypOK

[IpoBoAsT OIEHKY COOCTBEHHBIX JOCTHIKCHHH B
YCBOECHUHU TEMBI.

KoppektupyroT cBOM 3HaHHS B COOTBETCTBHHU C
TUIAHUPYEMBIM Pe3yIbTaTOM. [onyuarot
XUMHYECKYl0  MH(popMammm W3  pa3iHUYHBIX
WCTOYHHUKOB. [IpencTaBnsior WHPOPMANUIO 0
Teme «Hemerammel» B BHAe TaOmMI, CXeM,
OTIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C TPUMEHEHHEM
cpencte UKT

40

K.p. Ne2 mo Teme:
«Hemertaibl 1 ux
COCTUHEHHS»

Ypok -
KOHTPOJIS
3HAHUH

IIpuMeHSIOT Ha MNpakTHKE paHee H3YYeHHbIH
MaTepuan, paboTas [0 TIpyHmaM ¢ 3aIaHHIMU
pasHOTO  YPOBHS  CJIOKHOCTH,  BBIIOJHSIOT
KOHTPOJIBHYIO PaboTy.

Mertauibl 1 ux coenuHenus (17 u)

4,578

41

[TonoxeHne METAIIJIOB B
[Teproarueckoii cucreme,
CTPOCHHE aTOMOB U KPHCTAJIIOB

Ypok ycBOeHHs
HOBBIX 3HAHHH

OOBSACHSAIOT 4YTO TAaKO€ MeETaTbl. Pasjauyaror
(hOpMBI CyIIIECTBOBAHUSI METAJUIOB. JJICMEHTHI U
MIPOCTHIE BEIIECTBA.

XapakTepu3yloT XUMHYECKHE SJIEMEHTHI-METaJIbI
1o ux nojoxxenuro B Ilepuoanueckoit cucreme /l.
WU. MengeneeBa. IIpornosupyior cBOiicTBa
HE3HAKOMBIX  METAUIOB 10  TOJIOKCHHUIO B
[lepuoandeckoit cucreMe XMMHUYECKHX SJIEMEHTOB
J. U. MenaeneeBa. YCTaHaBIMBAIOT NPUIUHHO-
CIIC/ICTBCHHBIE CBS3M MEXAYy CTPOCHHEM aToMma,
BHJIOM XUMHYECKOU CBSI3H, THTIOM
KPUCTAIMYECKON PEeIETKY METauI0B — IPOCTHIX
BEIECTB U UX COETUHEHUI

42

O01IKe XUMHUYECKIE CBOMCTBA
IMETAJLIIOB

Komb6unuposan
HBII YpOK

OOBSCHSIIOT YTO TAKOE PsiJl AKTUBHOCTH METAJLIOB.
[IpUMEHSIOT €ro ISl XapaKTEPUCTHKH XUMHYECKUX
CBOWCTB HPOCTHIX BenecTB-MeTawioB. O6o0matot
CHUCTEMY XMMHUYECKHUX CBOHWCTB METAJIIOB KaK
«BOCCTAaHOBHTEJIbHBIC CBOMCTBa». COCTaBISAIOT
MOJICKYJISIPHBIC YPaBHEHHS PEaKInii,
XapaKTEepU3YIOIHX XUMUYECKHE CBOIICTBa
METAJIIOB B CBETE YUCHHsI 00 OKUCIHMTEIbHO-
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BOCCTaHOBHUTEJIbHBIX MIPOLIECCaX, a PEAKIMH C
Y4aCTHEM DJIEKTPOJIMTOB, MPEACTABIISITh TAK)KE U B
HOHHOM Bujie. HaOmomaroT 1 OMUCHIBAIOT PEAKIUN
MEK/y BEIIECTBAMHE C TIOMOIIBIO PYCCKOTO
(POIHOTO) SI3BIKA U SI3bIKA XHUMHH. CaMOCTOSATEIBHO
TIPOBOJIAT OIIBITHI, TIOJTBEPIKIAFONINE XUMHIECKHE
CBOWCTBa METAJUIOB C COOIIOCHUEM MTPABUII
TEXHUKH 0€30IaCHOCTH

OOBSCHAIOT  3TUMOJIOTHIO  Ha3BaHHWS  IPYIIIBI
«IIEIIOYHBIC METaJLIBI». Jator oburyro
XapaKTepUCTUKY IIEJIOYHBIM MeTaulaM 10 HX
TOJIOKEHH IO B ITepuoauyeckoit cucreme
XxumMudeckux 3iaemeHToB /. 1. Menneneena.
XapakTepusyloT ~ CTpoeHHE,  (puU3MYECKHEe U
XUMHYECKHE CBOICTBA IIEIOYHBIX METAIOB B
cBeTe 00IIero, 0COOEHHOIO M €MHUYHOIO.
[IpenckaspiBatoT  (GU3MYECKUE M XUMHYECKHE
CBOMCTBA OKCHJIOB W THIPOKCHIOB MIEIOYHBIX
METaIJIOB Ha OCHOBE HMX COCTaBa M CTPOCHHS H
MOATBEPXKIATh MIPOTHO3BI YpaBHEHHUSIMHU
COOTBETCTBYIONIMX peakiuil. [IpoBoasaT pacdETs
M0 XUMHYECKMM (OopMyaaM W  ypaBHEHHSIM
pEaKLyii, MPOTEKAIOIMX C YYaCTHEM ILEIOYHBIX
METAJUIOB ¥ MX COCTUHCHUI

43 OO01mas xapakTepuCTUKa VYpok ycBoeHUst
[EIOYHBIX METAIIIOB HOBBIX 3HAaHUH
44 OO0u1as XxapakKTepuCTHKa Kombunuposan
LIEJIOYHBIX METAJIOB HBIH ypoK
45 OO01mas xapaKTepHCTUKa VYpok ycBoeHus
[EI0YHO3EMETBHBIX HOBBIX 3HAaHUH
METaJLUIOB
46 O01m1as XxapaKTepUCTUKa Kombunuposan
LIEJI0YHO3EMENbHBIX HBIH ypoK
METaJIOB

XapakTepu3yloT ~ CTpoeHHe,  (HU3UYECKue U
XMMHYECKHE  CBOMCTBA  MIEIOYHO-3EMENbHBIX
METaJNIOB B CBeTe 0O0lIero, O0COOEHHOrO W
enuHauyHOro. IIpenckasbiBalOT — (PU3MYECKUE U
XUMHYECKHE CBOMCTBA OKCHIOB W THIPOKCHIOB
MetamwioB |IA rpynmbl Ha OCHOBE WX COCTaBa U
CTPOEHUS u MOATBEPXKIAIOT MIPOTHO3BI
YpaBHEHHUSMH COOTBETCTBYIOIINX PEAKIIUIA.
ITpoBOAAT pacyérhl M0 XUMHUUYECKUM (GopMynam u
YpPaBHEHUSIM PEaKIUif, MPOTEKAIOIIUX C YyIaCTHEM
IIEJIOYHBIX METAJUIOB M UX COCIMHEHHUIM
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47

JKécTKOCTh BOABI U CIIOCOOBI
e¢ ycTpaHeHHus

Ypok ycBOeHHs
HOBBIX 3HAHHMH

OOBSACHSAIOT 4YTO TAaKOE <OKECTKOCTh  BOJIBI.
Pa3nuyaroT BpeMEHHYIO U TOCTOSIHHYIO JKECTKOCTh
Boapl.  llpemmararor  cmocoObl  yCTpaHEHHs
JKECTKOCTH  BOABL. [IpoBomsT, HaOMIOMAIOT U
ONHUCBHIBAIOT ~ XUMHYECKUIl  JKCIIEPUMEHT,  C
COOJIIO/ICHHEM TIPABUII TEXHUKH 0€30I1aCHOCTH
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IL.p.Ne 6. «[Tonyuenue
JKECTKO# BOIBI M CITOCOOBI ¢
YCTPaHCHHS»

KombunupoBan
HEII YpOK

IMony4aroT, cCOOUPAOT U PACIIO3HAIOT YTICKHUCIBIH
ras. O6parmarorcst c 11ab0paTOPHBIM
000pyI0BaHHEM U HArpeBaTeIbHBIMHU IPUOOPaMH B
COOTBETCTBHHU c npaBHIaMU TEXHUKH
Oe3omacHOCTH.  HaOmrogaroT M ONKMCBHIBAIOT
XUMHYECKUH JKCIIEPUMEHT C MOMOIIBIO PYCCKOTO
(pomHOTO) s3bIKA U SI3bIKA XUMHH. DOPMYIHPYIOT
BBIBOABI [0  pe3yidbTaTaM  MPOBEICHHOTO
skcniepuMeHTa.  COTpyJHHYAIOT B  IpoLecce
y4eOHOTO B3aUMOICHCTBHS IPU paboTe B Ipymmax
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IAJTFOMUHUN U €0 COEIUHEHNS

Ypok -
MPaKTUKYM

XapakTepu3yoT aTIOMHHUN MO €T0 MOJIOKEHHIO B
[eproandeckoit cucTeMe XMMUYECKHX JIEMEHTOB
J. U. MenneneeBa. OmuceBaOT CTPOCHHE,
(u3nueckue ¥ XMMHYECKHE CBOICTBA aTIOMUHM,
noATBEpIKAAsA Hux COOTBETCTBYIOLIUMHU
YPaBHEHUSIMHU PEAKIIU.

OOBSICHSIIOT JABOICTBEHHBIN XapaKTep XHUMHYECKHUX
CBOWCTB OKCHA M THPOKCH/IA aTIOMUHHUS.
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PKeneso

Ypok ycBoeHHUs
HOBBIX 3HAHUI
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ICoemuueHus xenes3a

Kombunuposan
HBII YpOK

XapakTepu3yoT TIOJIOKCHUE Keesza B
ITepuoanyeckoit cucteMe XUMHUYECKUX AJIEMEHTOB
J1. . MenzeneeBa, 0COOCHHOCTH CTPOCHHUS aTOMA.
OnuceiBalOT (PU3NUECKHE U XMMHUYECKHE CBOICTBA
JKenesa, MOATBEpXKIas WX COOTBETCTBYIOIMMU
ypaBHEHUSIMH peakiuii. OOBSCHIIOT HATMYUE IBYX
TCHETUYECKUX PsJIOB COCIMHEHHUI JKeie3a Fe’+ u
Fe** . VCTaHaBIMBAIOT — 3aBUCHMOCTH 06MIACTeH
MIPUMEHEHHsI )KeJie3a U €ro CIUIaBOB OT CBOMCTB.
IIpoBoasaT pacu€Thl MO XMMHUYECKHM (OPMyJIaM U
YpaBHEHMSIM peaKnuii, MPOTEKAOUINX C y4acTHEM
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)Kejnesa M ero coeauHeHui. HaGmrogaroor u
OIMCBIBAIOT ~PEAKIMH MEKAY BCLICCTBAMU C
MOMOIIBI0 PYCCKOTO (POAHOTO) sI3bIKA M SA3BIKA
XUMHAH
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[1.p. Ne 7 «Perienue
PKCIIEPUMEHTAIBHBIX 3324 110
reMe «MeTasuIbI»

Ypoxk-
MPaKTUKYM

DKCIepUMEHTAIBHO HCCIEAYIOT cBOiicTBa
METAUIOB ¥ HMX  COCJUHEHHH, pelatb
9KCHEPUMEHTANIBHBIC 331au N0 TeMe «MeTabl».
PaGorator ¢ mabopaTopHBIM 00OpPYIOBaHHEM H
HarpeBaTelIbHBIMH IPUOOpPaMH B COOTBETCTBUH C
IIpaBWJIaMH TEXHUKH Oe3omacHoctH. HaOmomaror
CBOMCTBA METAJIOB M MX COCIUMHEHUN U SIBJICHUH,
HNPOUCXOMAIMX ¢ HUMU. ONUCHIBAIOT XUMUYECKUH
9KcepuMeHT.  DOopMynUpYIOT  BBIBOJIBI 110
pe3yabTartam MIPOBEICHHOTO 9KCIIEPUMEHTA.
Ompenensitor  (ucxonst W3 yueOHOM  3amaum)
HEOOXOAMMOCTh MCIOJIB30BAHMS HAOIIONCHUS HIIH
SKCIEPUMEHTA
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[Koppo3sust MeTanioB u crocoObl
BaIIUTEI OT HeE

VYpok ycBOEHHs
HOBBIX 3HAHUNA

OOBSICHSIOT YTO Takoe KOppo3us. Paszmuyaror
XUMHYECKYI0 U 3JIEKTPOXMMHUYECKYI0 KOPPO3HUH.
Wnroctpupyrot MIOHATHSA «KOPPO3HUSI»,
«XHMHYECKAs KOPPO3HSA», «IJIEKTPOXUMHYECKAs
KOPpO3HsI» MPUMEpaMU. XapaKTEPU3YIOT CIIOCOOBI
3aIIUThI METAJIIOB OT KOPPO3UH
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MeTanisl B IpupoJe.

Ypok ycBoeHHUs
HOBBIX 3HAHHUH
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[MousTHE O METAITYpruun

Ypok- ceMunap

Knaccuduuupyror (hopmbl TIPUPOTHBIX
COCZIMHEHUI METaINIO0B.

XapakTepu3yroT oOIIHe CHOCOOBI  MONYyYCHHUS
METAJUIOB. IIHPO-, THAPO- U IEKTPOMETAILIyPIUH.
KOHKpeTH3upyloT 3TH CHOCOOBI IpHMEpaMU H
YPaBHEHUSMH  peakIMii ¢  COCTaBICHHEM
JNEKTPOHHOTI0 OalaHca.

OnuceIBaloT JIOMEHHBIH nporecc u
3IEKTPOIUTHYECKOE TTOTyICHHE METAJIOB.
PaznuuaroT uépHbIe M IIBETHBIC METALIBI, YYTYHBI U
cTau
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56

(06001IEHNE 3HAHUH 110 TEME
«MeTtamib»

0006 maInii
YPOK

O0600111aI0T U CHCTEMATU3UPYIOT CBOM 3HAHMUS 110
Teme: «Metams». [IpuMeHSIOT Ha IpakTHKE
paHee M3y4eHHBIH MaTepHat, paboTast 1o rpymmnam
C 3aJJaHUSAMHU Pa3HOTO YPOBHS CIOKHOCTU

57

[KouTponbHas pabot 3 o Teme
«MeTamibr»

YPoK KOHTPOJISI

[IpuMeHsIOT Ha IpaKTHKE paHee N3ydeHHBII
Marepuai, paboTas 10 IpyIam ¢ 3aJaHHIMH
Pa3HOTO YPOBHS CIIOKHOCTH, BBIIIOTHSIIOT
KOHTPOJIBHYIO PadoTy.

XHMHSA U OKP

JKAIOLIAs cpefia

2 4)

578
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Xumuueckas
MIAHETHI 3eMJIs

OpraHu3anus

Komb6unuposan
HBII YpOK

WuTerpupytor cBeneHus 1Mo GU3MYecKoi
reorpaduy B 3HaHUS 0 XUMHYECKOI OpraHn3aIiu
IUTaHEeThl. XapaKTepH3yloT XUMHUECKHI cOCTaB
reoJIOrnuecKux 00osouex 3emiu.

Pa3nuuaioT MUHEpaJIbI U TOPHBIE IOPOJIBI, B TOM
YHCIIE U PYJIbI
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Oxpana
OKpYy’Karolen cpeibl OT
XMMHYECKOTO 3arpsi3HeHUs

Ypok — cemuHap

XapakTepusyroT HCTOYHHKH XHMHUYECKOTO
3arpsi3HEHMsST OKpyXawierd cpeapl. ONMCBHIBAIOT
r100aBHbBIC 9KOJIOTUYECKHE po6IIeMbI
YEeNOBEYECTBa,  CBSI3aHHBIE C  XMUMHYECKHM
3arpsisHeHueM. [Ipemiaralor myTM MHUHHMH3AILMN
BO3JICHCTBUS ~ XUMHYECKOTO  3arpsi3HEHHsS]  Ha
OKpyXaromyro  cpeny. IlpuBomst — mpumepsl
MEKIYHApOJHOTO COTPYJHHYECTBa B 00JIACTH
OXpaHbl OKPYKAMOLICH Cpefbl OT XHUMHUYECKOTrO
3arpsi3HEHUS

O0o0ueHne 3HAHMIT 10 XHMHUH 32 KYPC OCHOBHO¥ mKkoJibl. Iloaroroska

(OI) (7 u)

K OCHOBHOMy rocyiapCcTBeHHOMY 3K3aMEHY
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BemectBa

O6o06maronmi
YpoK

[IpencrapnstoT HH)OPMAIIHIO o TEME
«llepuognueckuit  3akoH u  Ilepumonnueckas
cucrema J[. U. MenneneeBa B CBeTe TEOpUHU
CTPOCHHSI aTOMa» B BHUJE TAOJHI[, CXEM, OIIOPHOIO
KOHCIIEKTa, B TOM YHCIIe C IPUMEHEHHEM CPEICTB
HWKT. BeIDOMHAIOT TECTOBBIE 3amaHUS II0 TEME.
[IpencraBusitor mHpopManmoo 1o TeMe «Buabl
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XMMHYECKUX CBSI3€d M THIBl KPHCTAUTUYECKHUX
pemi€Tok. B3auMOCBSI3b CTPOEHUST W CBOWCTB
BEIIECTB» B BHAE TaONMI[, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C IMPHUMEHEHHEM CpPE/ICTB
UKT
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[XuMudeckne peakiuu

0006 maInii
YPOK

[IpencraBasiroT HH(DOPMAIHIO o TeMe
«Knaccudukarmss  XUMHYECKHX  PEAKIUil 110
pa3nmuuHeIM npu3HaKaM. CKOPOCTh XHUMHYECKHX
peakuuii» B BHIE TaONMI, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM YHUCIIC C IPUMECHCHUEM CPEJICTB
HWKT. BEINONHSAIOT TECTOBBIE 3aJaHUs II0 TEME.
XapakTepu3yoT OBP, OKUCIIUTENIb |
BOCCTaHOBHTEb.
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(OcHOBEI
[HEOPraHUYEeCKO M
XUMHHU

O6o06maronmii
YPOK

63

OcHOBBI
[HEOPraHUYECKOH
IXMUMHH

O0606marImuii
YpOK

XapakTepu3yoT obmue, 0ocoOeHHbIe i
WHIUBHyalbHbIE CBOICTBa KHCIOT, OCHOBaHUIA,
COJIeli B CBETE TEOPUU  OJIEKTPOJUTHUECKON
MUCCOLHMANNK.  APryMEHTHPYIOT  BO3MOXHOCTH
MPOTEKaHUs XUMHYECKUX PEaKiMii B pacTBOpax
JIEKTPOIIUTAX HACXOSI 3 YCIIOBHH.
Krnaccuunupyror HeopraHnyeckue BEIecTBa IO
coctaBy u cBoiictBaM. IIpuBojmsar npumepsl
Hpe}lCTaBMTeHeﬁ KOHKPCTHBIX KJIIaCCOB H l"pyl'll'l
HEOPraHHYECKHUX BEIECTB

64

[ToBTOpeHne n 06o0IIeHNE 110
reme. [TonroroBka k
KOHTPOJILHOH paboTe

Komb6unuposan
HBII YPOK

BEITOJHSIOT TECTHI M yHpa)KHEHUS], PEIIAlOT
3a71a4u 10 TeME.

[TpoBOAAT OLIGHKY COOCTBEHHBIX JOCTHXKCHHH B
YCBOCHUH TEMBI.

KoppekTHpyroT CBOHM 3HAHHS B COOTBETCTBHH C
IUITAHUPYEMBIM PE3yJIbTaTOM

65

[KonTponbHas paboTaNed
«MTorosas o Kypcy OCHOBHOM
[TKOJIBI»

YPpoK KOHTPOJIs

IIpuMeHsIoT Ha MpaKTUKe paHee U3y4eHHBIN
Marepual, paboTas 10 IPYIIIaM ¢ 3aJaHUIMH
Pa3HOTO YPOBHS CIIOKHOCTH, BHITIOIHSIOT
KOHTPOJIbHYIO PaboTy.
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66 |AHaTM3 KOHTPOJIBHOM padoThI. KoppekTHpyroT cBOU 3HAHHS
[ToaBeaeHe UTOrOB rojia.

67-68 IPe3epBHOE Bpemst

Kputepun oueHUBaHUsI JOCTHKEHUIT 00ydaromMXcst
OcHoBHasi 321242 U KPUTEPHii OLIEHKH — OBJIaJieHHe CHCTeMOii y4eOHBIX AeiicTBHIi ¢ H3ydaeMBIM y4eOHBIM MATEPHAIOM.

Cucrema OLICHKH BKITIOYAET B Ce0sl BHYTPEHHIOIO (OCYIECTBISIEMYIO CaMOM LIKOJION) U BHEIIHIO (OCYyIIeCTBIIsieMasi BHELUIHUMH 110 OTHOLICHUIO K
HIKOJIE CIIY)KOaMH).

JUi1st OLICHKH MCTIONB3YeTCs HepCOHN(UIIPOBaHHAs HH(MOPMALHS U aHOHUMHAs (HenepcOHHHIMPOBAHHAS).

IepcoHndUUMPOBaHHO OLIEHKE TOUICKAT TOJIBKO METAIPEIMETHBIE U MIPEIMETHBIC PE3YJIbTAThI U3 0JI0Ka «BBITYCKHHK HAYIHTCSY.

OneHKa JOCTIKSHHH Pealli3yeTcsi KMETO/IOM CIIOKEHHUS», IPH KOTOPOM (DUKCHUPYETCs JOCTHIKEHHUE OMIOPHOTO YPOBHSI U €r0 TPEBBIILICHHUE.

Jisi OLleHMBaHMS HCIIOJB3YIOTCS: CTAHIAPTH3HPOBAaHHBIC INHCHMEHHBIC W YCTHBIE PAOOTHI, NMPOEKTHl, NpPaKTHYECKHe paboThI, JlabopaTopHbIE
paboTBI, TECTHI, 3a4EThl, TBOPUECKHE pabOThI, CAMOAHAIN3, CAMOOLEHKA, HAOIIOICHUS U TIp.

Tunpl 3a1aHMii, KOTOPbIe MCHOJIB3YIOTCS ISl OLEHKH 10CTHKEeHHI:
1o opMe OTBETA: € 3aKPBITHIM OTBETOM M OTKPBITHIM OTBETOM;
10 YPOBHIO MTPOBEPSIEMbBIX 3HAHMUII, YMEHHIA, CIIOCOOOB AEHCTBHIT: 6A30BbIi U MOBBILICHHBII YPOBCHD,;
0 MCIIOJIb3YEeMbIM CPEICTBaM: 3a/IaHusl AJIs1 TMCbMEHHOM MIIM YCTHOW Oecelibl, MPakTHYeCKHE 3a1aHusl, 1a00paTOpHbIe padoTEI;
110 (hopMe TIPOBENICHNUS . UTS MHANBUTYaIbHON WM TPYIIIIOBOI pPaOOTEHI.

HTorosas onenka CKJIaJAbIBAETCS U3:
HAKOIICHHBIX OLICHOK (XapaKTepH3yIOT IMHAMUKY 00pa30BaTeIbHbIX JOCTIKCHUH YHAIUXC);
OLICHKH 33 CTaHJapPTU3MPOBAHHBIC HTOTOBBIC PaGOTHI (XapaKTepU3yIOT YPOBEHB MPHCBOCHHS CIIOCO0OB ACHCTBHIA)

BHYTpPEeHHIOI0 CHCTeMY OLICHKH HA CTYHEHH OCHOBHOIO 00mero o06pa3oBaHMsl KIACCH(UIUPYETCS CIEIYIOIUM O00pa3oM M BKIIIOYAeT
HPOLIEYPhL:

HHIUBHAYAJIbHbIE Pe3yJbTAaThl yYalIUXcsl - B chepe pasBUTHSA y HUX KOMIICTCHTHOCTHBIX YMEHHIl M HAaBBIKOB, BBIABISIOTCS B XOJE ICHXOJIOTO-
HEAarornyeckoro MOHUTOPHHTa;

npeaMeTHbIe Pe3yJIbTAThI - PE3YJIbTaThI, IOJTYYEHHbIE B IIPOIIECCE OLICHUBAHMS YUUTEISAMH IIKOJIbI HA IIPEIMETHOM YPOBHE;

BHYTPHUIKOJIbHBIE Pe3YJIbTATHI - PE3YJIbTAThI, IIOJYYSHHbIE B X0/1€ aIMUHUCTPATUBHOI'O KOHTPOJIS, UTOTOBOI aTTECTALMU y4aIUXCs

( xOHTpOITBHBIE Pa0OTHI, IIPOMEKYTOUHBIC, HTOTOBBIC, THATHOCTHIECKHE);

BHEIIKOJIbHbIE Pe3YJIbTAThI - Pe3yJIbTaThl OJIUMITHA, KOHKYPCOB, COPEBHOBaHHMil, KOH(EPESHIMH U T.II.;

pe3yNIbTaThl, HOJIy4EHHBIC B XO/1¢ He3aBUCHMOI BHeLIHeill OLleHKH - pe3ylbTaThl oNydeHHEIe B Xo1e 1A,

HedopMaIN30BaHHAS OLEHKA - TOPTHOITIO

Jlnst onmrcaHust AOCTHKEHUI 00yHaIoIMXCsl LeIeco00pa3HO YCTAaHOBUTD CIIEAYIOIIHE MTh YPOBHEH
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YpoBenb

IIOCTPDKCHI/IQ IJIAHUPYEMBIX pe3yJ/IbTATOB

Ouenka (oTMeTKA)

Ba3oBblii
YPOBeHb
JIOCTHIKEHU I

JIEMOHCTPUPYET OCBOCHUE Y4eOHBIX JECHCTBHI C ONOPHOM CHCTEMOHN 3HAHWH B paMKax
nuarazona (kpyra) BblIENEHHBIX 3a1ad. OBnajgeHHe 0a30BbIM YPOBHEM SBIISIETCS
JOCTaTOYHBIM JUIS IPOJIOJKEHUs 00y4€HHUS Ha ClIeyrolleil CTyneHn 00pa3oBaHus, HO He
10 NpoQuIIbHOMY HaIPaBJICHHUIO

«YJIOBJIETBOPUTEITHHO»
OTMETKA «3»,
«3aUTEHO»).

(nmm
OTMeTKa

IToBbIIEHHBII
YPOBeHb

YCBOGHHE OIOPHOW CHCTEMbl 3HAaHMH Ha YpPOBHE OCO3HAaHHOTO IIPOM3BOJIBHOTO
OBNaJieHUs1 y4eOHBIMM JEHCTBUSAMM, MOCTATOYHBIH O Kpyrosop, mmpora (Wi
m3buparensHocTH) MHTepecoB. Takue oOywarommecss MOryT OBITh BOBJICYEHBI B
HPOEKTHYIO AESATEIbHOCT 110 TIPEAMETY U COPUEHTUPOBAHbI HA TIPOIODKEHHE 00ydeHUs
B CTapIIMX KJIaccax Mo JaHHOMY IPOQHIIIO.

OIIEHKa «X0poIo» (0TMETKa «4»);

Boicokuii
YPOBeHb

Bonee nonHoe (10 CpaBHEHUIO C IPEABIAYIIMM) YCBOCHHE OMIOPHOH CHCTEMbI 3HAHHMIT Ha
YPOBHE OCO3HAHHOT'O NPOU3BOJILHOTO OBJIA/ICHUS y4eOHBIMU J€HCTBUSIMH, IOCTATOUHBIH
Kpyro3op, ummpora (win H30HPaTeNbHOCTH) HHTEpecoB. Takue 00ydaroIIHecs MOTYT
OBITh BOBJICYEHBI B NPOCKTHYIO NEATEIBHOCTh MO IPEIMETY M COPHEHTHUPOBAHBI Ha
MTPOJOJDKEHNE 00YUEHHs B CTAPIIMX KJIaccax 1o JAaHHOMY HPOQUIIIO.

OLICHKa
«5»).

«OTIMYHO»  (OTMETKa

TToHMKeHHBI I
YPOBEHb

OTCYTCTBHE CHCTEMAaTHYECKOM 0a30BOM MOATOTOBKH, O0YYArOUIMMCS HE OCBOCHO JIaXKe U
MMOJIOBUHBI  IUIAHUPYEMBIX  PE3YJIbTATOB, KOTOPHIE  OCBAMBACT  OOJIBIIMHCTBO
00y4JaroIuXcsi, UMEIOTCSI 3HAUUTENbHBIC MPOOENbl B 3HAHUSAX, JajbHEHIIee 00ydeHHe
3aTpyaHeHo. [Ipu 3TOM OOYYarOIIMHACS MOXKET BBIOJHATH OTICNBHBIC 3aJaHUs
MOBBINICHHOTO ypoBHs. [laHHas rpymma oOydaromuxcs (B cpemHeM B Xoje OOydeHHs
cocraBisiforasi okojio 10%) TpeOyeT crienuanbHOM AWATHOCTHKH 3aTpyIHCHHH B
o0yueHuH, TPOOEOB B CHCTEME 3HAHWM W OKa3aHHWHU IIEJICHAIPABICHHON IOMOIIH B
JOCTHKEHHH 0a30BOT0 YPOBHSI

«HEYIOBJIETBOPUTEILHO»
(oTMeTKa «2»)

Huskni
YPOBeHB

HaJIMYHE TOJBKO OTHCIBHBIX (DParMEHTApHBIX 3HAHMH II0 TNPEAMETY, NalbHeilliee
o0y4eHHe MpaKTHYECKH HEBO3MOXXHO. Tpebyercst crienuaibHas MOMOIIb HE TOJBKO IO
yueOHOMY HpeaMeTy, HO W 1O (OPMHPOBAHHMIO MOTHBALUM K OOYYEHHIO, Pa3BUTHIO
MHTEpeca K M3y4aeMO# NpeaMeTHOI 00acTH, MOHUMAHHUIO 3HAYMMOCTH IpeaMeTa Uit
JKU3HU U JP.

OIICHKA «ILTOX0» (0TMeTKa «1»)

XapakrepucTuka uudpoBoii oueHku (0TMETKH)
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«5» (<OTIIMYHO») — YPOBEHB BHIMIOIHEHHS TPEOOBAHMI 3HAYMTENHHO BBIIIE YIOBIETBOPUTEIBHOTO: OTCYTCTBHE OMIMOOK KaK 10 TEKYIIEMY, TaK 1
IO TpeABIAYLIEeMY y4eOHOMY MaTepHaiy; He 0ojiee OJJHOr0 HeJJ0ueTa; JJOTHIHOCTh U TTOJTHOTA H3JI0KCHHUS.

«4» («XOpOUIO») — YPOBEHDb BBIMOJHEHHUS TPEOOBAHHIA BBILIC YIOBICTBOPUTEIBHOIO: HCIIOIb30BAHUE JOMOIHUTEILHOIO MATEepHaa, MOJHOTA
JIOTUYHOCTH paCKprTI/IH Bonpoca; CaMOCTOSTCIbHOCTDb Cy)l(}leHVlﬁ, 0Tpa>|<el-me CBOCI'0 OTHOLICHUS K npe;lmeTy OGCy)K}leHl/Iﬂ. HaJ'lI/lLH/IC OLLII/I6OK u
HEJOYETOB B KOJMYECTBEHHOM BBIPAKEHUH IO OTAECIBHBIM MPEIMETaM OTPAKAETCA B JIOKAIBHBIX aKTax O TEKylIeH W HTOroBoM (pyOexHOi)
aTTecTalMy 00yJaroIHuXCs.

«3» («yIOBJIETBOPUTEIBHO») — NOCTATOYHBI MHUHAMAIBHBIA YPOBCHb BBIMOJHEHHS TPeOOBaHMi, MPEIBIBISIEMBIX K KOHKPETHOH paboTe,
OT/ENbHBIC HAPYILICHHS JIOTHKU U3JI0KEHUSI MaTepHalia; HeIOJIHOTA PAacKphITHs Borpoca. Haimuuue omubok 1 HEOUETOB MO OTACNIBHBIM MIPEIMETaM B
KOJIMYECTBEHHOM BBIPQKCHHU OTPAKAETCS B JIOKAIBHBIX aKTaxX O TEKYIICH M UTOrOBO# (pyOe)KHOI) aTTecTalui 00y4arouxcs.

«2» (<IJI0X0») — ypOBEHb BBIMOJHEHHsS TPEOOBAHUN HWKE YIOBJICTBOPUTEIHHOIO: HApPYIICHHE JIOTHKH; HEIOJHOTa, HEPAaCKPHITOCTh
06CYX/IaeMOTO BOIPOCA, OTCYTCTBHE apryMEHTAI[MH MO0 OMIHOOYHOCTh €€ OCHOBHBIX MOJIOKeHHH. Hannure ommboK U HEOYETOB 110 OTAEIBHBIM
NpeaMeTaM B KOJIMYECTBEHHOM BBIPAKEHUH OTPAXKAETCS B JIOKAJIBHBIX aKTax O TEKYIIEeH 1 UTOroBoi (py0exHoi) 00 arrectannu 00yJaroumuXxcs.

KoHTpoibHO-H3MepHTeIbHbIE MaTepHaJbl [PEIHA3HAYCHBI U TNPOBEPKH YPOBHS YCBOGHHUsS y4eOHOro MarepHalia Ha OCHOBaHHHU
00pa3oBaTeIFHOr0 MUHUMYMa COJIepiKaHUsS 00pa3oBaHUs M TPEOOBaHMI K YPOBHIO MOJTOTOBKH BBITYCKHHKOB IIKOJ. OHM COCTaBIIEHBI Ha OCHOBE
MHOTOJICTHEH MMeIaroruuecKoi MPaKTHKK C YIETOM Pa3INYHbIX METOIMUYECKHX pa3paboToK.

ITo BceM riaBam Kypca M MX pa3jiesiaM MpeylaraeTcsi TeKyIUi 1 TEMaTHYeCKUil KOHTPOJIb 3HaHUH U YMEHHUI B (OpME XUMUYECKUX AUKTAHTOB U
TECTOB, CAMOCTOSITEJILHBIX U KOHTPOJIBHBIX paboT. 3aaHust 000MX BapUaHTOB pabOT CXOJHBI MO COAEPKAHUIO M XapaKTePy BBINOJIHAEMBIX YUEOHBIX
IEHCTBHIA.

Jnst oprannzanuu 3GpdexTHBHON pabOTHI BCero Kiiacca ¢ y4eTOM HHAMBHAYAIBHBIX CIIOCOOHOCTEH KaXKJIOro ydallerocs B psijie paboT, BXOASIINX
B 10co0we, MPE/ICTABICHBI 3aaHHs PA3JIMYHBIX YPOBHEH CIIOKHOCTH.

HezaMeHHMbBIM MMOMOIIHMKOM Ie[arora B KOHTPOJIC 3HAHUIl SIBISIIOTCS 3aiaHus B (opme Tecta. X MOXHO HCIOJBb30BaTh Ha Pa3HBIX JTarax
yueOHOTro mpoiiecca:

* IPH U3YYEHHH HOBOTO MaTepHala,

Ha JTare 3aKperIeHns H3y4eHHOr0 MaTepraa;
Ha ypoKax 0000IIa0IIero MOBTOPEHHUS;
IPH TEKYyIIEM ¥ TeMaTHYeCKOM KOHTPOJIE 3HAHUM, YMEHHI M HABBIKOB yJaIlUXCS;

* IPH HOATOTOBKE yYalMXCs K 9K3aMEeHaM Kak B YCTHOM, Tak ¥ B MUCbMEHHOU (opme, ocobenHo B popme EI'D.

JItst KaK/10# TEMBI U €€ pa3/IesioB MPEAI0KEHbI TECTOBBIC 3aaHHsI Pa3HOTO YPOBHS CJIOXKHOCTH B JIBYX BapHaHTax, paccuuTaHHble Ha 15—35 mun
WM Ha LeNbIA ypok. JlJst BEICTaBICHUs OLICHKH MPEUIaraeTcsi NCIOIb30BaTh CICAYIOUIYIO POIICHTHYIO MIKATY:

35% BBINOJIHEHHBIX 3aJaHUI — OLIEHKA «2%;

36—61 % — orenka «3»;

62—85% — orenka «4»;

86—100% — orenka «5».
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B 3aBUCHMOCTH OT pe3yabTaTOB BBIIOIHEHUS pabOThl YUHTEIb MOKET BHOCHTE B IIPEATIOKEHHYIO CHCTEMY OLIECHUBAHHUS KOPPEKTUBHI, TIOCKOJIBKY
OCHOBHasI I1eJIb KOHTPOJISL B JAHHOM CJIydae — He COOCTBEHHO BBICTAaBJICHUE OLICHKH, a OIIPE/ICIICHIE YPOBHS YCBOCHHS YUAIIUMHUCS y4eOHOTO
Marepuala U HalpaBieHUH JabHeiiel paboThl Ha/l TOBBIICHHEM Ka4eCTBa 3HAHUIT

Bamanue nox uudpoit 1 ouenuBaercs 3 O6amnamu; nox uudpon 2 — 5 Gamnamu; nox uudpoit 3-8 damtamu. 3agaHus, OTMEYEHHBIE *, — JUIs
anuBnnyaanoro BBIIIOJIHCHMU .

Ecnu He ykazaHO MHOE, K&KIBIH OTBET YacTel OIIEHUBACTCS:

» yactu A — 2 Gauiamu;

» yactu B — 4 Gayiamu;

» gactu C - 6 Gatamu.

OxHako He BCe ydaluuecs MPUCTYMalT K 3agaHusM 4dactd C W TeM 0oJiee BBINOJIHSIOT WX MOJHOCTBIO. UTOOBI TMOBBICHTH MOJIOKHUTEIBHYIO
MOTHBAIIMIO K BBIMOJIHEHHUIO 33/1aHuii yacTi C, y4uTellb MOXKET OOBSIBUTH O BHICTABJICHHH 110 PE3YJIbTaTaM TECTa IBYX OLICHOK: IIEpBON — 3a 4acTh A
u B, a BTopoif — 3a yactb C — C UCMOIB30BAHNEM MPOLEHTHON MIKAJIbI OLIEHKU 3HAHHH.

Bomnpocsr amst BceX BUIOB KOHTPOJIS 3HAHUN COCTABJICHBI TAKUM 00pa30oM, 4TOOBI MEAAror ¢ WX MOMOIIBIO MOT BBISBUTH 3HAHUS YYallUXCSl 11O
BCEM Y3JIOBBIM BOIPOCAaM IJIaBbI M pa3jeia Kak Ha 0a30BOM ypOBHE, TA¢ HEOOXOAMMO TOJBKO BOCHPOU3BEICHHE y4eOHOTO MarepHana, TaKk H Ha
YCIIO)KHEHHOM YPOBHE, TZIe TPeOyeTCsl yMEHHE aHATM3UPOBaTh U CPABHHUBATH JJAHHBIC, IPHMEHSIS TBOPUECKUE CIIOCOOHOCTH.

Bce oOyuaronye BUIBI KOHTPOJIS IPEIIIONIAraloT KOJUIEKTHBHYIO ISSITEIFHOCTD yJaIIUXCsl IMO0 B Tape, JIN0O B TPYIIIE U CAMOIIPOBEPKY.

IIpn moAroToBKE K KOHTPOJIEHBIM paboTaM HEoOXOIMMO OOpaTHTh BHHUMAaHME Ha 3aJlaHUsl YPOKOB 00oOmIIaroIiero nosropeHus. B stom ciydae
y4alrecs: B COOTBETCTBUH CO CBOMMH CIIOCOOHOCTSIMU ONPENEIISIOT JJis ceOsi 3a/IaHusl, KOTOPBIE MOTYT BBITTOJIHHTb.

PacuerHble 3a7a4n pa3IMYHBIX THIIOB M YPOBHEH CIIOHOCTH MPEICTABICHBI B IOCOOMM OJIOKaMH, a TaKKe BKIIFOYCHBI B pa3HbIC BHbI KOHTPOJIS
3HAHUA. YUYUTETbh MOXKET 10 KETAHHIO BKJIFOYATh UX KaK JOMOJHUTEIFHOE 3a/laHKE B JIFO0O0H BH/ KOHTPOJIS WM MPEAIarath yIaluMcs OT/ACIbHBIE
CaMOCTOSTENbHbBIC PAOOTHI 10 PELICHUIO MOI00HBIX 33/1a4.

IIpoBeneHne XMMHYECKOI0 AMKTAHTA
3amaHus 11 000UX BapHAHTOB KPATKO 3aIMCHIBAIOTCS Ha JIMLEBOM CTOPOHE AOCKU HJIM HA KOJOTPAHCIAPAHTE; OTBETHI HA BOIPOCHI JKEIATEIBHO
Hamucath Ha 0OPATHOM CTOPOHE JOCKU WIIH TAaKKe Ha KOAOTPAaHCIApaHTe. YYUTEIb 3a4UTHIBACT COACPIKAHUE BOMPOCA, YYAIHECs 3alIMCHIBAIOT OTBET
B TETPASX.
ITo oxOHYaHMHU TUKTaHTA IPOBOIUTCS CAMOIIPOBEPKa:
» OIHUOOK HET — OIICHKA «5»;
* JOIyLIeHbl 1—2 omubKku — «4»;
* JIONYLICHBI 3 OMIMOKH — «3».
B 3aBHCHMOCTH OT CTEIICHH MOArOTOBICHHOCTH YYAIUXCsl YUUTEb MOXET U3MEHUTh KPUTEPHIl OLICHKH PaboT B MOJIb3Y YICHHKA.
IIpoBenenue caMocTOSITeNIbHOI padoThI
CamocrosiTenbHas paboTa mperonaraet audo mapHyro, 1100 rpymnmoByr GopMmy paboThl U JaeT BO3MOXKHOCTH Jydllle 0TpaboTaTh M3ydaeMble
BOIIPOCHI MO/ KOHTPOJIEM YUHTENISI H B XOJC CAMOCTOSITENBHOM HesiTebHoCTH (Uit oOydaromiei paGoTsr) JTMGO JydIlle MOArOTOBUTHCS K KOHTPOJIBHON
paboTe, KOTOPYIO MPEICTOUT BBIIONHSTH Ha CISAYIOIEeM ypoke (uist 06o0maromeii paGoThl). 3aqaHust BRITIONHSIIOTCS B Iape (TPYIIIe), 9TO MO3BOIISIET
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OKOHOMUTH BpEMsS Ha OTBET. OTI[eJILHLIC 3aIaHus (HOH 3HAaKOM *) ydJamuecs: BBIIOJHAIOT CaMOCTOSTEIIBHO. HHH KOHTpPOJIST  ydalluMCs
IIPEAOCTABISIETCS BOSMOXHOCTb CBEPUTH CBOU OTBETHI € 3TAJIOHAMHU, KOTOPBIC 6y,[(yT JAaHbl YYUTCJIIEM 110 OKOHYaHUHN pa6OTI>I.

OneHKa NPaKTHYECKUX YMEHHIl ydammxest

YuuTens I0KEH YIUTHIBATD:

- IPaBHJILHOCTH OTPEICICHHS LIE]H OIbITa;

- CaMOCTOSITENIBHOCTD 10400pa 000PyIOBaHHs 1 0OBEKTOB;

- OCJIEIOBATEIBHOCTD B BBITIOJHEHHH PAOOTHI M0 3aKJIA/IKE OTIBITA;

- JJOTHYHOCTb U T’

AMOTHOCTb B ONIUCAaHUH HAOJIOJCHUH, B GOPMYIIMPOBKE BBIBOJIA U3 ONbITA.

OtMmerka ''5"

- [IpaBUJILHO OIIp€/iCI€Ha 1ICJIb OIIbITa,

- CaMOCTOSITEIIBHO, C HEOOXO MO MOCIIEA0BATEIHLHOCTHIO TIPOBEICHBI HOI[GOp 06opyz[03aHI/m 1 00BEKTOB, a TAKKE paGOTa

T0 3aKJIAJIKE OIBITA;
- HAY4HO T'PaMOTHO, JIOTHYHO OIHCAHbI HAOIIOAEHUS ¥ CPOPMYIUPOBAHbI BHIBO/IbI M3 OIIbITA.

OtMmerka "'

- MPaBUJILHO OTIpeJielieHa 1IeNb OTIbITA;

- CaMOCTOSATEJIbHO MPOBe/ieHa paboTa 1o noA6opy 06opynoBaHusl, 00BEKTOB;

[IPY 3aKJIAJIKE OMBITA JIOMycKaroTes 1 -2 onrnbky;

- HAYYHO TPAMOTHO, JIOTHYHO OIHCAHBI HAOIIOIEHHS 1 CPOPMYITUPOBAHBI BBIBOJII U3 OIIBITA,;
- B ONMCAHMHU HAOJIIOICHUI U3 OMBITA JOTYCKAIOTCS HEOObIINE HETOYHOCTH

OtMmerka ''3"

- IPABIIBHO OIIPEJIEIICHA LENIb OIIBITA;
- mog00p 000pyIOBaHUS U OOBEKTOB, a TAK)KE pabOTHI IT0 3aKIIAJIKE OIBITA IPOBEAEHBI C IOMOIIBIO YUUTEIS;
- JIOIYCKAIOTCsI HETOYHOCTH M OIUMOKY IIPH 3aKJIaIKE OIbITa, ONMCAHHHU HAaOMI0AeHU, POPMYIMPOBaHHHU BBIBOJIOB.

OtMmerka "2

- He OIpeIeNieHa CaMOCTOSITENBHO el OTIBITA;
- He 0TOOpaHO HY)XKHOE 000pyIOBaHHE;
- JIONYCKAIOTCS CYHIECTBEHHbBIC OIIMOKH MPH 3aKJIa/IKe 1 0()OPMIICHHH OTIbITA.

Ouenka ymenuii [IpooasaT HadaoaeHust

VYuuTenb JODKEH YUUTHIBATH:

- IPaBUJIBHOCTH IIPOBEJICHHUS HAOIIOCHUH 110 33/1aHUIO;

- YMEHHE BBIICISITH CYIECTBEHHBIE TPU3HAKH Y HaOmo1aeMoro oobekra (mporecca),

- JIOTHYHOCTh M HAYYHYI0 TPAMOTHOCTb B 0(OPMJICHHU Pe3yJIbTaTOB HAOIIOICHUH U B BEIBOAAX;
- MpoBeJIcHNE HAOIIOICHUSI 10 33IaHHIO;

Otmerka "'5"

- IPaBWJILHO MO 33JaHUI0 YUUTENS IIPOBEICHO HAOIIOICHHE;
- BBIJICJICHBI CYIIIECTBCHHBIC IIPU3HAKK Y HaboqaeMoro o0bekra (mporecca);
- JJOTHYHO, HAYYHO I'PAMOTHO 0(OPMJICHBI Pe3yNIbTaThl HAOJIOICHUH U BHIBOJIBI.

OtMmertka "'4"

- IPABIJIBHO 110 33JJaHHIO YIHUTEIIS IPOBEICHO HAOIIOCHNE;
- IIPY BBIJICJICHHH CYIIECTBEHHBIX MPH3HAKOB y HaOI01aeMoro oobekTa (Iporecca) Ha3BaHbl BTOPOCTEIICHHBIE,
- JIoNycKaeTcst HeOpe)KHOCTh B 0hopMIICHUH HaOJIIOACHUI 1 BBIBOJIOB.
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Otmerka 3" | - JOmycKaroTCsA HETOYHOCTU U 1-2 OIIMOKY B IPOBEICHUH HAOIIOACHUH 110 3a1aHUI0 YUHUTEIS;
- IIPY BBIICIICHUY CYIIECTBCHHEIX IPU3HAKOB Y HaOII01aeMoro o0beKTa (Iporecca) BEIICISIOTCS JTUIIE HEKOTOPHIE;
- pomyckarotest omubku (1-2) B ohopmiieHHH HaOJIIOICHUH U BHIBOJIOB.

Ormerka ""2" | - nomyckarorcs omnbku (3-4) B mpoBeneHn HAOIIOACHHUIA 110 38 JaHUIO0 YIUTEIS;

- HeMPaBHIIBHO BBIICIIIIOTCS IPU3HAKU HabIIr0KaeMoro oobexta (Iporecca);

- nomyckatorcst omuoku (3-4) B opopmiieHnn HabIroIeHUIT 1 BBIBOZOB. DOpMa aTTecTaliy Mo GHOJIOTHH MOKET OBITh
Pa3IMYHON: YCTHBIHN HK3aMeH Mo Ouieram, 3aluTa pedepara, TECTUPOBAHKE, 3alllUTa POEKTa.

(l)opMu npeacTaABJIeHUs 00Pa30BaTeIbLHBIX Pe3yIbTATOB.
Tabelb YCIeBaEMOCTH T10 TIpeMeTaM (C yKazaHueM TPeOOBaHUH, MPEIBSBIAEMBIX K BBICTABICHHIO OTMETOK);
TEKCTHI MTOTOBBIX JHMArHOCTHYECKHX KOHTPOJIBHBIX paboT, JMUKTAHTOB M T.J. M aHAIW3 MX BBINOJHEHHs oOywarommMmcs (uHpopMaiys 00
9JIEMEHTAX M YPOBHSAX MPOBEPSEMOT0O 3HAHUSI — 3HAHMS, IOHUMAHHUS, IPUMEHEHHsI, CHCTEMATH3ALIHH);
yCTHas OICHKA YCIEUIHOCTH PEe3yNbTaToB, (OPMyJIMPOBKA NMPHYUH HEYlau U PEKOMEHJAIMH MO YCTPAHEHHIO NMPOOEIOB B OOYUYCHHOCTH IO
peaMeTam;
moptdoIro;
pe3yJbTaThl IICHXOJIOTO-TIEAArOrHYECKUX HCCICIOBAHMM, WUIIOCTPUPYIOIMX JHHAMHUKY pPa3BUTUS OTACNBHBIX HHTEIUICKTYaIbHBIX U
JIMYHOCTHBIX KauecTB oOyuaromerocs, YY /1.

KpurepusiMu oueHUBaHUS SBIISIOTCS:
COOTBETCTBUE JOCTUTHYTHIX IIPEAMETHBIX, METAlpEeIMETHBIX M JIMYHOCTHBIX PE3YJIbTaTOB OOYdYaroIIMXcs TPeOOBAaHUSIM K pe3ysbTaTam
0CBOCHHS 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 0011ero obpaszoBanus ®I'OC;
JIUHAMHKA Pe3y/IbTaToOB MPEIMETHOH 00yueHHOCTH, hopmupoBanus YY1,
OreHKa TOCTHKEHUSI METalPEMETHBIX PE3yIbTaTOB MOXKET. [IpoBOSATCS B X0/€ pa3MMUHBIX mpoienyp. OCHOBHOH MPOLEeAypOi HTOTOBOM OIIEHKH
JTOCTIDKCHHUS METAIPEIMETHBIX PE3YIbTATOB SIBISIETCS 3AWUMA UM02068020 UHOUBUOYATbHO20 NPOEKMA
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