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IMosicHUTeILHAA 3aNIUCKA.
Hacrosiimass mporpamMMa cocraBiieHa Ha OCHOBAaHWMHM Tpuka3za MwunucrepctBa obpaszoBanus Poccun ot 05.03.2004 1. Nel089 «OO6 yrBep)IacHUH

(beneparbHOrO0 KOMIIOHEHTA TOCYIApCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB HAYAJHHOTO OOIIEro, OCHOBHOIO OOIIEro M CpeaHero (MOJHOro) oOIiero
oOpa3oBaHUs», WM TpeJHA3HAYCHA I M3YyYeHUsS Kypca «XuMum» B 9 Kiacce cpemaHeil o00meoOpa3oBaTeIbHON IITKOJIBI, SBISIETCS JIOTUYCCKUM
MPOJIOJDKEHHEM TIPOTPaMM, TPEUIOKCHHBIX Ui OCHOBHOW MIKOJIBL. [Ipw cocTaBiieHMu paboueill mporpaMMbl B OCHOBHYIO IMPOTpaMMy H3MCHEHHUsS HE
BHOCWINCH. B CBsI3M ¢ TeM, 4TO MO yuyeOHOMY IUTaHY IIKOJIBI B 9- Kiaccax mpeaycMarpuBaeTcst 34 ydeOHbBIC HEAeNu, Ha M3YYeHHE Kypca OTBOIUTCS 68
4acoB.

3a ocHOBY paboueil mporpaMMBbl B3siTa MporpaMMma Jijisi 001eo0pa3oBaTeIbHbIX IIKOJI, TMMHAa3ul, auteeB (aBtop ['abpuensu O.C.), pekoMmeH0BaHHas
JlenaprameHTOM 00pa30BaTENbHBIX MPOrPaMM M CTaHAAPTOB 00IIero oOpa3oBaHHs MUHUCTEpPCTBa oOpazoBaHus P.®D., omyOmukoBaHHas M3AAaTEIbCTBOM
«dpoda» B 2013 romxy (ctp. 37). laHHas mporpamMmMa OTHOCHTCS K aBTOPCKHM IPOTPaMMaM, COCTaBJIEHHBIM B IOJHOM COOTBETCTBUM C (perepaibHBIM
KOMIIOHEHTOM T'OCYIapCTBEHHOTO CTaHIapTa.

Cnenuduka v 3aqa4m Kypca xumum 9 kiacca.

B conepxxanuu kypca 9 knacca n3y4aroTcsi BOIPOChl HEOPraHUYeCcKoil XuMuK. BHauvane paccMaTpuBarOTCs CBOMCTBA MPOCTHIX BEUIECTB - METAJJIOB U
HEMETAJIJIOB KaK MOBTOPEHHUE U yriyOlieHne MaTepuana, U3y4YeHHOro B 8 kjacce. XUMHS AJIEMEHTOB PacKphIBAETCS B CIEAYIONIEH MOCIEI0BATEIbHOCTH:
CHauaja ydJalquecsi 3HAKOMSATCS C COCAUHEHMSIMH METauIoB (OT MPOCTBHIX BEIIECTB M COECIUHEHHH IIETOYHBIX METa/NIOB JO0 MPOCTHIX BEIIECTB U
COCIMHEHUI alIOMHHMS M jKelie3a), a 3aTeM C MPOCThIMU BEIIECTBAMH M COEJUHEHHSIMH HEMETayuIoB (OT TrajoreHOB JI0 KPEeMHHUS U YIJepoja).
PaccmoTpenne Ha 3aKIIOUMTENHHOM 3Tare COSAWHEHUM Yriiepoja MO3BOJISET CleNaTh IJIaBHBIA UM 3aKOHOMEPHBIA Mepexo] K oOlIeMy 3HaKOMCTBY C
OpraHMYECKUMHU BEUIECTBAMH.

Oco0eHHOCTH Kypca COCTaBISET Pl aBTOPCKUX HAXOJIOK, OTIMYAIOLIUX €ro OT JEHCTBYIOLIUX.

[IpennosxeHHblil Kypc KaKk B TEOPETHYECKOH, Tak U B (PAKTMUECKOW CBOEH 4YacCTH MPAKTUKOOPUEHTUPOBAH: BCE MOHITHUS, 3aKOHBI U TECOPUH, a TaKXKe
BaYKHEHIIINE MPOIIECChI, BEIIECTBA U MaTEpUalbl JAIOTCS B IUIAHE MX MPAKTUYECKOTO 3HAYEHUS, UCIIOJIb30BAHUS B MMOBCEAHEBHOMN KU3HU, POJIU B IPUPOJE U
MaTepuaIbHOM TpPOU3BOJACTBE. [IpakTHyeckas HampaBlIEHHOCTh MaTepuaia IpecieayeT Ielb NPOoOYIUTh Yy ydYalluxcs WHTEpeC K MO3HAHUI0 XUMUU H
MOTHBHUPOBATh y HUX KeJaHUE MPOJOJDKUTh M3y4YeHHE MpeAMeTa B crapiuei npoduinbHoi mkose. [ns Tex pedsT, KTo OpUeHTHUPOBAaH HAa WHOW MPOQHIIb
(rymMaHUTapHBIN, (PU3UKO-MaTEMAaTHUECKUN U Ap.), KypC CTaBUT IIEIbIO MOKA3aTh POJb XUMUU B OPraHU3allMi MUPA BEIIECTB, a TAK)KE MOBCETHEBHOM KU3HU.

3HAUUTENBHOE MECTO B KypC€ OTBEJIEHO XMMHUYECKOMY SKCIEPHUMEHTY, KOTOPBIH CIIOCOOCTBYET (POPMHUPOBAHHIO y YYaIllMXCS HAaBBIKOB PalOTHI ¢
XUMHUYECKUM OOOpYIOBAaHUEM U pPEaKTUBAMHU, YUUT O€30MacCHOMY M JKOJOTUYECKH T'PaMOTHOMY OOpAIIeHHIO C BEIIECTBAMU B XUMHUYECKOM KaOMHETeE
(mabopatopun) u ObiTy. C yueToMm crieluprKd KOHKPETHOTO 00pa30BaTeNbHOTO YUpekKAeHUS (MaJOKOMILIEKTHOW CETbCKOM IIKOJIBI, KJIacca ¢ YrTyOJII€HHBIM
M3YyYEeHHEM IpeaMeTa U T.I1.) BpeMsi, OTBEJICHHOE Ha BBIMOJHEHUE MPAKTUYECKUX PabOT, MX KOJIUYECTBO U COJIEP>KaHUE MOTYT ObITh H3MEHEHBI .

Ycii0Bus peajM3alui NPOrPaMMBbI:

Baxxupim YCJIOBUCM JIS1 OpTraHu3alun O6y‘{CHI/I${ SIBIIIETCS HAJIMUKE B KaOHMHETE MYJIbTH ME€Ha 060pyI[0BaHI/I$II KOMIIBKOTEDP, L[H(prBOﬁ IMPOCKTOP, OOJIBIIOH
OKpaH WM UHTCPAKTHUBHAA NOCKaA, I.lPI(l)pOBOfI MUKPOCKOII, HHTCPAKTUBHASA CUCTEMA KOHTPOJIA U OLICHKU 3HaHui Votum.



Temamuueckoe nananuposanue ¢ YY/I:

Ne Tema u Tun ypoxa DJIeMeHThbI IlnanupyeMble pe3yJIbTATHI KOppeKuus
n/n coiep:kaHus IIpeameTHbIE MeTanpeaMeTHbIe JInuHOCTHBIE
HOBTOpeHI/Ie Kypca XuMuu 8 ki1acca — 6 yacos
Heanb: co3aaTh yca10BHUs 1J1s1 00001IeHUsI 3HAHUI 0 Kypcy xumuu 8 kJace

1. | XapakrepucTuka CTpOCHUE aToma, | Hayuamcs: cTpykTypupoBath | PeryasiTHBHbIe: CTaBsT yueOHbIE 3a1aur HA | PopMupyroT pa3BUBATH ONEPATHUBHYIO
XHMUY€ECKOro mpocTele W cioXxHble | Tabmuny «llepnoguyeckas OCHOBE COOTHECEHMS TOTO, UTO yXKe OTBETCTBEHHOE IaMATh Ha OCHOBE 3aJaHui
3JIeMeHTa Ha BEIIIECTBA, T'CHETUUECKHE | CHCTEMa XUMHYECKHX H3BECTHO M YCBOGHO YYall[UMCS, U TOTO, YTO | OTHOUIEHHUE K 1o anropurmy pabdotsr ¢ [1C
OCHOBAHMH €ro psansl Me u nHeMe. anemenTtoB [[. 1. €111 HEU3BECTHO YUEHHIO — UHIUBHyaJIbHbIE
nosaoxenus B I1C. npeackasanus 1.1 MenneneeBa»: A- u b- ITo3HaBaTeabHBIC: CAMOCTOSATENBHO JUIAKTUYECKUEe KapTOUKU
Iens: 0600muTH Menzeneesa. TPYMIIB], IEPUOABI, 1aBaTh paboTaroT ¢ pa3IMYHBIMU UCTOYHHKAMHU
3HaHHS O CTPOCHUH XapaKTEepUCTUKY 3JIEMEHTaM, nH(popManuK: HAXOAAT OMOIOTHUECKYIO
aToMa U XapakTepe UCXOJI U3 UX IOJOXKEHUS B nH(OopMaLUIo, aHATIM3UPYIOT M OLIEHUBAIOT
MIPOCTHIX BEIECTB. Tabnune nHpopMauro
(0bobwenue u Ionyyam eosmodicrnocme KommyHukaTuBHbIe: QOPMYIUPYIOT
cucmemamusayus) HAy4umoCcs: OLECHUTh COOCTBEHHOE MHEHHWE U TIO3UIINIO, 33]1at0T

HayuHbli noxsur /1. W. BOIIPOCHI
MeHpeneeBa: ucrpaBiieHUE
OTHOCHUTCIIbHBIX aTOMHBIX

Macc, NpejcKazaHue

CYILECTBOBAHUSI HEOTKPBITBIX

3JIEMEHTOB, NIEPECTAHOBKH

XMMHUYECKHUX JIEMEHTOB B
NIEPUOANYECKOM CHCTEME

2. | XapakTepHCcTHKA Ilepexonnele anemeHtsl, | Hayuamca: onpenenaTh | PeryasaTuBHBIE: cTaBiAT ydeOHyro 3azady | ©PopMHPYIOT OpraHM3aIys
XHMUYECKOTro WIn NIEPEXOJHbIE | 3aKOHOMEPHOCTH H3MEHEHHs | HA OCHOBE COOTHECEHHMsS TOrO, YTO YK€ | YCTONUMBBIN CaMOCTOATENBHON pabOThI
JJIeMeHTa Mo | METaJUlbl. 3aBUCHUMOCTh | CBOMCTB aTOMOB, IIPOCTBIX | M3BECTHO M YCBOEHO, W TOro, 4YTO €IIE | [MO3HABaTENbHBIN 1o o0Opasiy
KHCJIOTHO-OCHOBHBIM | XUMHUYECKUX CBOMCTB | BEIIECTB U COEIUMHEHUH | HEM3BECTHO UHTEpec
cBoOiicTBaAM OKCHIOB U THUAPOKCHIOB | [lonyuam 6o3mooicnocmy | Ilo3HaBaTeIbHbIE. HUCCIENYIOT CBOMICTBa
o0pa3zyeMbIX UM | DJIEMEHTOB  TOOOYHBIX | HAyuumbcs:  MOICITHPOBATh | M3Y4aeMBIX  BEINECTB, KIACCHPHUIUPYIOT
coeMHEHHII. TIOATPYIII Ic OT | aTOMBI, MPOCTHIC BEUIECTBA M | M3y4acMble  BEUIECTBA IO  COCTaBY,

Lens: co3naTh ycaoBuUs | CTENICHEH OKMCICHWS HX | COCOUHEHHS 10  CTENEHH | XapaKTepHU3yIOT COCTAaB M CBOWCTBA BEIIECTB
TSt H3y4EeHUs] | aTOMOB OKHUCIICHUSA KoMMyHHKaTHBHBbIE: (bopMynHpyIoT
0CcO0EHHOCTEN COOCTBEHHOE MHEHHE M IIO3HIIMIO, 3aJal0T
XMMHYECKUX BOITPOCHI

3JIEMEHTOB 1o

KHCIIOTHO-OCHOBHBIM

CBOWCTBaM.

(KOMOUHUPOBAHHDYLL)

3. | Am¢ortepHblie okcuabl | AMdorerpHble okcuasl U | Hayvamca: onpenensaTh | PeryasiTuBHbIe: BHOCAT KoppekTuBbl U | Ilo3uTnBHAs pa3BUBATH ONEPATHUBHYIO
U THIPOKCHABI. THJPOKCHUJIBI, 0ocoOeHHOCTH  aM(OTEPHBIX | JIOMONHEHHS B CIOCOO CBOMX AEHCTBUI B | MOpajbHAas MIaMsITh Ha OCHOBE 331aHUH
Lens: co3naTh ycIoBUS | COEAMHEHNS IIMHKA W | COSIMHEHUH cllydae PpacXOKJCHHUS TaJOHA, PEAJTbHOrO | CAMOOLCHKA 1o anropurmy pabdotsr ¢ [1C
TSt H3y4eHus | Xpoma Tonyuam 603MOJICHOCYb | NEHCTBUS 1 €TO MPOAYKTa — VHAUBUTyaJIbHBIE
ocoOeHHOoCTeN Hayuyumbca:  MonenupoBath | Ilo3HaBaTeJbHBIE! HCCIEIYIOT CBOICTBA JIJTAKTHIECKUE KapTOUKH
aM(OTEpHBIX COCIMHEHUsT 110  CTEMEHH | M3yYaeMbIX BELIECTB, KIACCU(HUIUPYIOT
COEMHEHUI. OKHCIIEHHUS u3ydaeMble ~ BEIIeCTBAa IO  COCTaBy,

(KOMOUHUPOBANHDILL) XapakTepU3ylOT CcOCTaB W CBOMCTBa




BEIIECTB,  ONpPEIENAIOT  OCHOBHYID U
BTOPOCTETIEHHYIO “H(OpMAaIHIO
KomMyHHKaTHBHEIE: (hopmynHpytoT
COOCTBEHHOE MHEHHE W TO3HMIHUIO, 3aJaroT
BOINPOCHI
Ilepnonnueckuii OTKPBITHE O.MWN. | Hayuamcs: dbopmynupoBatb PerynsituBHbI€: cTaBAT ydeOHbIe 3a1aun Ha | DopMupyroT pa3BUBaTh OLIEPATUBHYIO
3aK0H u | MeHneneeBsIM MIEePUOINUECKUI 3aKOH OCHOBE COOTHECEHMS TOTO, UTO yXKe YCTONUUBBIN IaMATh Ha OCHOBE 3aJaHUi
nepuoauiecKas MIEPUOINUECKOr0 3aKoHa; | [lonyuam 603MoHCHOCHb W3BECTHO M YCBOEHO YYaIlIUMCsI, ¥ TOTO, YTO | ITO3HABaTEIbHBIH | 110 anroputMmy padotsl ¢ [1C
cucremMa J.HA. | 3akOHOMEpPHOCTH HAY4UumuvCcsl: BUIETh ené HEU3BECTHO HWHTEpEC U — WHJUBHlyaJIbHbIE
MemnpesieeBa B CBeTe | U3MEHEHUS CBOWCTB | MepHOAMYECKYIO cucTeMy Kak | Ilo3HaBaTenbHBIEe. ONpPENEISIOT IOHATHS | CTAHOBJIECHUE JUIAKTUUECKUE KapTOUKU
YYeHHsI O CTPOEHWH | JIEMEHTOB B IIEPUOJAX U | €CTECTBEHHO-HAYYHYIO «XUMUYECKHH  3JEMEHT», «IOPSIAKOBBIA | CMBICIOOOPa3yro
aroMma. rpymnmax. K1acCH(UKAINIO XUMIYECKUX | (ATOMHBIA) HOMEp», «MaccoBOE€ YHCIIO», | Miei QyHKIHH
Hens: 3JIEMEHTOB «HM30TOI, «OTHOCHUTENIbHAs aTOMHasl | NMO3HABATENbHOIO
CHUCTEMAaTH3UPOBAThH Maccay, «3JIEKTPOHHAS 00ono4Ka», | MOTHUBa
3HaHUSA o «AIEKTPOHHBIA  CIIOI», «Iepuoauyueckas
3aKOHOMEPHBIX CUCTEMA XUMHUYCCKUX DJICMCHTOB»
U3MEHEHUSAX  CBOWCTB KoMMyHHKaTHBHbIE: (hopmyaHupyrOT
3JIEMEHTOB B MEPUOAAX COOCTBEHHOE MHEHHE W TO3MIHUIO, 33]ar0T
u rpymmax [IC. BOITPOCHI
(0o606wenue u
cucmemamusayus)
Ilepuoanyeckas IPOTHO3UPOBAHNE u | Hayuamcsa: UCIIONb30BaTh | PeryJsiTHBHbIE: BBIICISIIOT U OCO3HAIOT TO, | PopMuUpyOT HET KOPPEKIUHU
3aBHCHMMOCTb CBOWCTB | IPEICKAa3bIBAHUE HOBBIX | NEPUONUYECKUH 3aKOH [UIA | UTO YK€ YCBOGHO M 4YTO €LIE IOMJIEKUT | YCTONYMBBIN
XMMHYECKUX XUMHMYECKHUX DJIEMEHTOB, | IPOrHO3UPOBAHHSA HOBBIX | YCBOCHHIO, OCO3HAIOT KaueCTBO U YpPOBEHb | [1O3HABATENbHBIN
3J1eMEeHTOB U | OIIMCAaHUE UX CBOWCTB M | DIIEMEHTOB YCBOCHUS UHTEpec
00pa30BaHHBIX HMMM | IIyTH OTKPBITUS Tonyuyam sozmodcnocmy | Ilo3HaBaTebHBIE: BBIJIBUTAIOT U
coeIMHEHHII. HAy4umvCsi: BUZIETh | OOOCHOBBIBAIOT ~ THIIOTE3bl,  IIPEAJararoT
Iens: co3nath ycnoBus MEPUOANYECKUH 3aKOH KaK | CIIOCOOBI MX NMPOBEPKHU, CTPOST JIOTMYECKUE
TSt U3Yy4EHUS HWHCTPYMEHT LEMH PacCyXACHUH, COCTABISIIOT LIENOe U3
MIEPHOANYHOCTH IIPOTHO3UPOBAHUS HOBBIX | YacTeH
N3MEHEHHS CBOMCTB 3JIEMEHTOB KoMMyHHKaTHBHBIE: (bopMynHpyIoT
(KOMOUHUPOBAHHDYLL) COOCTBEHHOEC MHEHHE W MO3WIHIO, 3aJar0T
BOIIPOCHI
OcHOBHbIE  KJIACCHI | KJIACCHI HEOPTaHMYECKUX | Hayuamca: onpenensTs PerynsiTuBHbIe: cTaBAT ydeOHbIC 3a0aun Ha | DopMupyroT OpraHH3aLHs
HEOPraHu4ecKUux COCIMHEHUIA, HX | COCTaB, HOMEHKIATypa OCHOBE COOTHECEHUSI TOT0, UTO yXKE OTBETCTBEHHOE CaMOCTOSATENBHON PabOoThI
COeIMHEHMI OKCHBI, | T€HETUYECKas CBSI3b, | OCHOBHBIX KJIACCOB W3BECTHO M YCBOEHO yJaIMMCS, ¥ TOTO, UTO | OTHOLIEHHE K 1o 00pa3siry
OCHOBAaHMf, KUCJOTHI, | pacueT JONM BbIXona | [lomyuam 603modCcHOCHDL emé HeM3BECTHO YYEHUIO

couIu;

Ilens:
CHCTEMAaTU3UPOBAThH
3HAHUS )
KITaCCU(UKAIIH
BEIIEeCTB,  00OOIIMTHL

3HAHHUS TI0 PEIICHUIO
3a1au.

(0606w enue u
cucmemamu3says)

MPOAYKTa PpEaKIud OT
TEOPETHYECKH
BO3MOXKHOTO.

Hayuyumaucs. ONPENCIATh
TEHETUYECKUE CBA3ZU MEXKIY
Ki1acCaM¥1 HEOPTaAaHUIECKNX
BCIICCTB

ITosHaBaTe/IbHbIE. HUCCIEAYIOT CBOICTBa
W3ydaeMbIX  BEIIECTB, KIACCHPHUIUPYIOT
n3ydaeMblie BEIECTBA 110 COCTaBYy,

HaONIONAI0OT M ONKCHIBAIOT XMMHYECKHE
peakuyM C TOMOIIBK  €CTECTBEHHOIO
(pycckoro, pofHOr0) SI3BIKA U SI3BIKA XUMHH,
XapaKTEepU3yI0T COCTaB M CBOICTBA BELIECTB

OCHOBHBIX KJIaCCOB HEOpPraHUYECKUX
COETMHEHUH
KoMMmyHHMKAaTUBHbIE: hopmymHpyIOT

coOCTBEHHOE MHEHHE U IMO3UIHI0, 3a1al0T




| BOITPOCHI

Metaaiasl — 20 yacoB
Hean: co3narh ycaoBus Ajsi opMupoOBaHNs 3HAHUI U YMeHHI 00 0C00eHHOCTAX CTPOEHUS W CBOIICTB METAJLJIOB.

3HaueHue Me B
HCTOPHUH

Henb: co3mate ycnoBust
JUTSt (dhopMupoBaHUsI
3HAHUH O 3HAYUMOCTHU
Me a5 yenoBeka.
(omxpevimue HO08020

3HAaHUS)

BEK MEIHBIH,
OpOH30BBIH, JKEIIC3HBIIH;
CILTaBBI YepHBIC u
LIBETHBIE.
XyHI0KECTBEHHOE JTUTHE.

Hayuamcsa: nonnmats
3HaYeHUEe Me B ucTopHH
IHonyuam 803MOICHOCHb:
Y3HaThb HCTOPHIO OTKPBITUS
€CTECTBCHHBIX CEMEHCTB
XUMHYECKUX JICMECHTOB

PerynsiTuBHbie: MPUHUMAIOT
MO3HABATENbHYIO 1I€JIb, COXPAHSIOT €€ MpH
BBITIOJTHEHUH yueOHBIX JIENCTBHIA,
PEryJIUPYIOT BECh MPOLIECC UX BBITTOTHEHUS
u YETKO BBITTOITHSIOT TpeOOBaHUS
MO3HaBaTEILHON 3aJaun

INo3HaBaTeqIbHBIE: BBHIOMPAIOT CMBICTIOBEIC
€IMHHUILILI TEKCTa u yCTaHaBJIUBATh
OTHOIIICHUS MEXIY HUMU
KoMMyHuKaTUBHBIE: yMEHUE CIylIaThb H
CIBIIIATH JIPYT Jpyra

DOpMHUPYIOT
YCTOHUYUBBIN
MIO3HABATEJIbHBIN
HHTEpEC

HET KOPPEKIHUH

Ioaoxenne Me B IIC | ocobeHHOCTH CcTpoecHus | Hayuamcs: XapakTepu3oBaTh | PeryisiTHBHBIE: COCTaBISIFOT IUTAH M | YMEHHE BECTH HET KOPPEKUUHU
7| 0COOEHHOCTH | aTOMOB METAJIJIOB,; METaJJIbl MAJIBIX W OONBIINX MOCJIEI0BATENIbHOCTh IEHCTBUH, JIajior Ha OCHOBE
CTPOEHUSI UX ATOMOB. | OTHOCUTEIBHOCTh nepuoJoB 1o ux nonoxenuto | Ilo3naBaTejbHbIE: BBIJICNIAIOT | PaBHOIPABHBIX
Llens: cdopmupoBath | neneHus Ha Me u HeMe. | B epUOANYECKON cUCTeMe KOJTMYECTBEHHBIE XapaKTEePUCTUKH | OTHOLIECHUH U
3HaHUSA 00 Ilonyuam 603MOJCHOCTb: | OOBEKTOB, 3aJaHHBIC CIIOBAaMHM, BBIAEIAIOT | B3aHMHOI'O
OCO6CHHOCT$IX JAcIaTh BBIBOJIbI (6] OG’I)CKTI)I U TpOoHeCCbl € TOYKHU 3PCHUA YBaXX€HUs
cTpoeHus aToMoB Me. 3aKOHOMEPHOCTSAX M3MEHEHUH | LIENOro M 4acTei, CTPyKTYPUPYIOT 3HaHUS
(omkpvimue H08020 CBOICTB METaJI0B B | KoMMyHHnKaTHBHBIE: pa3BUBAIOT yMEHHUE
3HaHU) nepuonax u IpyImnax | MHTErpUPOBAThCA B IPYIIYy CBEPCTHUKOB U
HEPUOINYECKON CUCTEMBI CTPOUTH IPOJYKTHBHOE B3aUMOJEHCTBHE CO

CBEPCTHUKAMH M B3POCIIBIMU
Oo6umme ¢usnyeckue | Merammyeckas — CBA3b, | Hayuamcsa: uccnenoBaTh PeryasiTuBHbIE: CTaBAT yIeOHYIO 3a[auy Ha | yMEHHE BECTH HET KOPPEKLUHU
cBoiictBa Me. KpHCTaJUINYecKast ¢du3HUeckue cBoiicTBa OCHOBE COOTHECEHHUsI TOT'0, UTO yXKe JIMajior Ha OCHOBE
Hemns: co3zgaHue | pemerka Me; H3y4aeMBbIX BEIIECTB W3BECTHO M YCBOEHO, U TOT'0, UTO €IIle PaBHOIIPABHBIX
yCIIOBUI st | @usndeckue  cBoiictBa: | [lonyuam 6osmodicHocmy. HEU3BECTHO OTHOILLEHUHU U
CHCTEMaTH3aluH IUIACTHYHOCTB, JJIEKTPO- | mporHo3upoBaTh ¢pmsndeckue | Ilo3HaBaTeabHbIE: IPUMEHSIOT METOIBI B3aHMHOTO
3HaHUM O 3aBHCHMOCTH | TEIUIONPOBOAHOCTh, Me | CBOMCTBA COEAMHEHUM MHPOPMALMOHHOT'0 TIONCKA, B TOM YHCTIE C YBaKEHUSI
(r3HYecKUX CBOWCTB U | OJeck. METaJJIOB HA OCHOBE 3HAHWH O | TIOMOIIbIO KOMITBIOTEPHBIX CPEACTB,
CTPOEHHUHU aTOMOB. UepHble u 1BeTHBIE Me, | MEPHOIUYECKOM 3aKOHE CTPYKTYPUPYIOT 3HAHUSA
(KoMOUHUPOBAHHDYLL) IparoreHasie Me. KoMMyHHMKaTHBHbIE: aJ€KBaTHO

UCIIONB3YIOT PEYEBbIE CPEACTBA IS

JIICKYCCHH Y apTyMEHTAIMH CBOEH MO3HITNH
Oo6umme xummnyeckue | BzaumopelicteBue Me ¢ | Hayuamca: uccnenoBaTthb PeryasiTuBHBIE: COCTABILSIIOT ILIAH U DopMUpPYIOT opraHu3auus
cBoiictBa Me. MIPOCTBIMH M CIOXHBIMHU | XUMHUYECKHE CBOWCTBA MOCNEN0BATENBHOCTD NEHCTBHM, YCTOWYMBBIN CaMOCTOSITENIEHON PabOTHI
Hemns: CO3J]aHUE | BEIIECTBAMH. M3y4aeMBbIX BEIIECTB CaMOCTOSTENBHO (HOPMYITUPYIOT MO3HABATENbHBIN TI0 TEKCTY y4OeHHNKa
YCIOBUH TSI pa3BUTHSA Tonyuam 6o3modcnocms: MO3HABATEJIFHYIO LIEJTb ¥ CTPOST JCHCTBHA B | HHTEpEC
JIOTHYECKOr0 MIPOTHO3UPOBATH XUMHYECKHE | COOTBETCTBHH C HEU
MBIIIICHUS o CBOMCTBA COCIMHEHUI ITo3naBaTenbHBIE: BBIIEISIOT U
CO3J1aHUIO METaJJIOB Ha OCHOBE 3HAHWH O | ()OPMYIHMPYIOT MO3HABATENBHYIO IIENb,
B3aUMOCBSI3U M/y MIEPUOIUIECKOM 3aKOHE BBIPAXAIOT CMBICII CUTyallud pa3IuYHbIMU
CTPOECHUEM u cpencTBaMu (PUCYHKH, CHMBOJIBI, CXEMBI)
CBOWCTBaMH. KomMyHHKaTHBHBIE: ydaTcs
(KOMOUHUPOBANHDILL) apryMEHTHPOBATh CBOIO TOUKY 3pEHH,




CIIOPUTH U OTCTaMBAaTh CBOKO MO3UIIUTIO
HeBpa)KHe6HLIM JJI OIIIIOHCHTOB 06pa30M

Pan HaNPSZKEHUS
MeTaJIoB.

Hens: paccMoTpeThb
psan Hampsbkenust Me,
pa3obpatb

0COOEHHOCTH
B3auMoAcHcTBUI Me ¢
pacTBOopaMd KHCJIOT U
colIeii;

HCIIOIb30BaHKUE TAaOIHIBI

Hayuamc;z: HCIOJIb30BaTh Pl
HaIpsKCHU MCTaJJIOB u
ONpeaACIAThL €ro 3Ha4YCHUEC

HOlellam BO3MOMNCHOCMb.!
U3Yy4YUTh 3aKOHOMEPHOCTHU

PerysiTHBHbBIE: BBIIEISIOT U OCO3HAIOT TO,
YTO YXKE YCBOECHO U UTO €III€ MMOJUICKUT
YCBOEHUIO, OCO3HAIOT KAYeCTBO U YPOBEHD
YCBOEHUS

IMo3HaBaTe/ILHBIE: BLIIEISAIOT U

DOopMHPYIOT
YCTOHUYUBBIN
MIO3HABATEJIBHBIN
HHTEpEC

OpraHu3aIus
CaMOCTOSTENHLHOM PaboThI
mo o0pasiry

3aBHUCUMOCTb CBOWCTB | PacTBOPHUMOCTHU JUIS | I3MEHEHUsT B THepuomax U | (GOopMyIHpYIOT MpolliemMy, BBIABUTAIOT U
OT TOJIOKEHUs] B pAAY | IPOTHO3UPOBAHUS rpynmax — (QU3MYECKMX W | OOOCHOBBIBAIOT THUIIOTE3bI, IPE/IararoT
HapsKEHUsL. CBOJCTB. XUMHYECKUX CBOMCTB | CIOCOOBI MX TIPOBEPKU
(KOMOUHUPOBANHDITL) MPOCTHIX BEIECTB, OKCHIOB U | KoMMyHMKAaTHBHBIE: pa3BUBAIOT
THJPOKCUJIOB, O00pa30BaHHBIX | CIIOCOOHOCTH C IOMOIIBIO BOIIPOCOB
metauamu [-1ITA-rpynn JIOOBIBATh HEAOCTAIOINIYIO HHPOPMAIIUIO
IHoayuenue Me B nupoge, pyast Me; | Hayuamca: PeryasiTuBHBIE: OCO3HAIOT KaueCTBO U VYMmenue Bectu pa3BUBaTh ONEPATUBHYIO
MeTaJIJIOB. Meramnyprus: KJ1acCH(UIIMPOBATH CIIOCOOBI | YPOBEHb YCBOCHHUSI, OL[CHUBAIOT JIIaJior Ha OCHOBE | TaMATh Ha OCHOBE 3aJJaHHUI
Llensb: chopmupoBath MHUKpPOOHOJIOTHYECKasi W | MOJy4YEeHUs] METalJIOB JOCTUTHYTBIM pe3yabTaT paBHOIIPAaBHBIX TI0 aJrOPUTMY paboThI C
3HaHMs 00 3JIEKTPOMETaJLTyprus Tlonyuam 603modcHOCHb! Ilo3HaBaTeJbHBbIE: CTPYKTYPUPYIOT OTHOUICHUH U TEKCTOM y4eOHMKA
OCO6CHHOCT$IX BUPTYaJIbHO IIPOBECTU 3HaHMs, BbIpaXarOT CMBICJI CUTyallun B3aUMHOI'O
nonyuyenus Me. pEaKLIMH OTYYECHHS Pa3IMYHBIMH CPEICTBAMHU (PUCYHKH, YBaXXEHHS
(KOMOUHUPOBANHDITL) OTAENBHBIX IPYIII METAJJIOB CHMBOJIBI, CXEMBI, 3HaK1), YCTaHABJIUBAIOT
MPUYUHHO-CIICICTBEHHBIE CBSI3U
KoMMyHHKATHBHBIE: YJaTCs yIPaBIISATh
MOBEJIEHUEM NapTHepa - yOeKAaTh ero,
KOHTPOJIMPOBATh, KOPPEKTUPOBATH U
OLICHUBATh €0 JCUCTBUS
CniaBbl. OcobenHoctu cTpoeHust | Hayuamcsa: onpenensts 1o PerynsiTuBHBIC: BBIJCISIIOT M OCO3HAIOT TO, | YMEHHE BECTH HET KOPPEKINH
Lens: chopmMupoBaTh | U TOMYYEHUS CIDIABOB, | COCTaBY BUJ CILUIABA U €r0 YTO YK€ YCBOCHO H YTO €Il MO UICKUT JIMajior Ha OCHOBE
MOHSATHE CIUIaBbl U | OpoH3a, JaTyHb, | CBOMCTBa YCBOCHHIO, OCO3HAIOT Ka4eCTBO U YPOBEHb PaBHOIIPABHBIX
MI03HAKOMUTH U | MEIbXHOp, CTallb, YYT'YH, | [lonyuam 603moducHoCHb: YCBOCHUS OTHOILECHUH U
pa3NWYHBIMH  BUJAMH | JIOPATIOMUHMHN U Ap. BUPTYaJIHOTO MTOIY4EHUS ITo3HaBaTe/IbHBIE: CTPYKTYPUPYIOT | B3aUMHOTO
CITAaBOB u nx Pa3IUYHBIX CIIABOB 3HAaHWA, BBIPDKAIOT CMBICT CHTYallMH | YBa)KEHHS
CBOMCTBaMH. Ppa3IUIHBIMHU cpencTBaMu (pucyHKn,
(omkpvimue H08020 CHMBOJIbI, CXEMBI, 3HaKH), yCTaHaBJIMNBAIOT
3HaHUs) MPUYUHHO-CIIEICTBEHHBIE CBSI3U
KoMMyHHMKaTHBHBIE: ydaTcs yIPaBIATh
TIOBEJICHUEM MapTHEpa - yOeXK1aTh ero,
KOHTPOJIMPOBAaTh, KOPPEKTUPOBATH U
OLICHUBATh €T0 JEUCTBUS
Kopposzust Me. MOHATHE 0 Koppo3uu Me; | Hayuamcsa: onpenenarsb PerynsiTuBHbIe: CTaBAT y4eOHYIO 3aady YcroiunBblit pa3BUBaTh ONEPATUBHYIO
Hens: cdhopmupoBats | ciocodbbl  O00psOBI € | IPU3HAKK KOPPO3WH METAINIOB | HA OCHOBE COOTHECEHHUS TOTO, YTO YXKe MO3HABATENbHBIN MaMsITh Ha OCHOBE 33IaHUH
MIOHATHE KOppO3HH; | KOPpO3MEH:  3aIIMTHBIC | M IPUMEHEHHs crocoda U3BECTHO M YCBOEHO, M TOTO, YTO €Il HHTEpEC U TI0 aJITOPUTMY PabOTHI C
criocobax e¢ | IOKpBITHS, JIMTUpyonme | 0opbOBI ¢ KOppo3ueit HEU3BECTHO CTaHOBIICHHUE TEKCTOM y4eOHMKA
yCTpaHEHUs. n00aBKM,  HMHTHUOWTOPHI | [lonyuam 603MONCHOCb! Ilo3HaBaTeIbHbIE: OCYIIECTBISIOT IOUCK U | CMBICIO00pa3yio
(omkpvimue H08020 | KOPPO3WH, TPOTEKTOPHAs | BUPTYaJIbHOTO UCIIONB30BAHMS | BBIACIECHHE HEOOXOMMMON HH(OPMALIUH, meit QyHKIIn
3HAHUA) 3alluTa. JUTHPYIOIIUX 100aBOK, AHATMBUPYIOT OOBEKT, BBIACTISI MO3HABATENBHOIO
MHTUOMTOPOB KOPPO3UH 1 CYIIECTBEHHBIE U HECYILECTBEHHBIE MOTHUBA

3aIMUTHBIX TOKPBITHN JIIs
METAIUTMYECKUX U3 SN

IMMPpU3HAKHU, CAMOCTOSTCIIbHO CO31at0T
AJITOPUTMBI ACATCIIBHOCTH NTPU PCHICHUUN




npo0OJieM TBOPYECKOTO U TIONCKOBOTO
xapaxTepa

KoMMyHHKaTHBHBIE: IIAHUPYIOT 00IIHE
CIIO0COOBI PabOTHI, YMEIOT MPECTABIATh
KOHKPETHOE coJiep)KaHKe M COO0IaTh ero B
MUCEMEHHOM M YCTHOM (hopme

9. | Mlenounsie Me. 0COOCHHOCTH CTPOCHUS Hayuamcs: onpenensaTh | PerynssTuBHbie: CaMOCTOSITENILHO | Y CTONUMBBIN pa3BUBaTh aHATUTHYECKOE
Hens: JIOKa3aTh | aTOMOB; H3MEHEHHe ¢usnueckux | GopMyIMpPYIOT TI03HABaTEJIbHYIO 1€ W | NO3HABATENBHBIN MBIIIJICHUE Ha OCHOBE
O0COOCHHOCTH CBOWCTB | XMMHYECKHE CBOWCTBA, CBOICTB ILEIIOYHBIX METAJUIOB | CTPOST IEHCTBHS B COOTBETCTBUHM C HEH, | MHTEpec 3aaHuii 1o (OPMUPOBAHHIO
LIETIOYHBIX Me, | ocobeHHOCTH c YBEIIMYEHHEM | CTaBAT YydeOHyI0O 3ajady Ha  OCHOBE TIOHSTHUS IETIOYHBIE
c(hopMHUpOBaTH B3aUMOJICHCTBHS C OTHOCHTENTLHOM ATOMHOW | COOTHECEHHs TOTO, YTO YK€ H3BECTHO M MeTaJlTbl
YCIIOBUS JUISL | BOJIOH, KHUCIIOTaMHU. Macchl YCBOGHO, ¥ TOTO, YTO €Ile HEM3BECTHO
BBISICHEHUSI THonyuam 6o3mooicnocmy: | Ilo3HABaTeJIbHBIE: OCYIIECTBIIAIOT MOUCK U
3aBHCHMOCTH CBOWCTB MO3HAKOMHTBCSI C MCTOpHEH | BblAENEHHE HEoOXOoAMMOW HH(OpMaIuy,
ot nonoxenwust B [1C. OTKPBITHS €CTECTBEHHOT'0 | aHAIM3UPYIOT 00BeKT, BBIJICTISIST
(koMOUHUPOBAHHYITL) ceMmeiicTBa XUMHYECKHX | CYIIECTBEHHbBIE u HECYII[ECTBEHHBIE

3JICMCHTOB - ICJIOYHBIC INpU3HAKW, BBIPpAXKAIOT CMBICI CUTYyalluu

METaJlIbI pa3IUYHBIMHA CpeACTBaAMHU (pucyHkwu,
CUMBOIJIbI, CXCMBbI, 3HaKI/I), yCTaHaBJINBAarOT
MPUYUHHO-CIICACTBEHHBIC CBA3U
KoMMyHuUKAaTHBHBIE: TUIAaHHPYIOT OOIIMe
Croco0bl  paboThl, YMEIOT TPEACTaBIATh
KOHKPETHOE COJIEp)KaHUe M COOOIaTh €ro B
MICBMEHHOMW M YCTHOM (hopme

10. | LlenouyHo3eMelIbHBIE | CPaBHHUTENbHAS Hayuamca: BBIACHATH | PerynsTuBHbIC: CaMOCTOSITETIBHO | Y CTONYMBBIN pa3BUBATH AHAIUTUYECKOE
Me. XapaKTEePUCTUKA aTOMOB; | M3MEHEHHUE ¢mnueckux | GOpMYIUPYIOT IIO3HABATENBHYIO IeNb U | IO3HABATEIbHBIHA MBIIIJIEHHE HA OCHOBE
Hens: CpaBHUTEIbHAS CBOMCTB M  XMMMYECKOHW | CTPOSIT NEHUCTBUS B COOTBETCTBUM C HEU HHTEpEC 3aJiaHuit o OPMUPOBAHHIO
CHCTEMAaTU3UPOBaTh XapaKTEepPUCTHKA aKTHBHOCTH menouHo- | Ilo3HaBaTeJbHBIE: OCYLIECTBIISIOT IOUCK U TIOHSTHUS
3HaHUA 00 U3MEHEHUAX | (PM3MYECKUX U 3eMeJbHBIX ~METaUIOB IPH | BBIACNEHHE Heo0XoOuMoi HH(OpMauy, IenoyHo3eMeNbHbIe Me
CBOMCTB HCXOAS U3 | XUMUYECKHX CBOWCTB. YBEIUYEHUH OTHOCHUTENBHON | aHaIM3HUPYIOT 00BeKT, BBIJIETISIS
nonoxxerus B 11C. aTOMHOMN MacChl CYIIECTBEHHBIC u HECYILIECTBECHHBIE
(koMOUHUPOBANHbILL) Tonyuam 603MOJICHOCMY. | TIPU3HAKK, BBIPAXKAIOT CMBICH CHUTYyaIld

MTO3HAKOMHUTBHCSI C MAarHUEM W | Pa3IHMIHBIMU cpencTBaMu (pucyHKn,

€CTECTBEHHBIM  CEMEWCTBOM | CHUMBOJBI, CXEMBI, 3HAKH), YCTAHABIMBAIOT

IIETT0YHO-3EMENIBHBIX MPUYUHHO-CIIEICTBEHHBIE CBSI3U

METaJJIOB KoMMyHHKAaTHBHBIE: IUIAaHUPYIOT 0OIINE
CHocoOBl  paboTBI, YMEIOT TPEICTaBIATH
KOHKPETHOE COJIEp)KaHNe W COOOIAaTh €ro B
MICEMEHHOHN M YCTHOM (hopme

11. | Coenunenus Oxcuabl W THApOKCUabl, | Hayuamca: uccnenoBaTs | PeryJisiTHBHBIE: CaMOCTOSITENILHO | Y CTOMYMBBIN HET KOPPEKLIMHU
1IeJI0OYHO3eMeJIBHBIX | UX MOTydEHHE 1 | CBOWCTBA M3y4aeMbIX BEHIECTB | ()OPMYIMPYIOT TIO3HABATENBHYIO I€Ib M | IMO3HABATENbHBIN
Me. TIPUMEHEHNE; THonyuam 603MOJNCHOCHb.! | CTPOST IEUCTBHS B COOTBETCTBHH C HEH, MHTEpec
Lenb: BBISICHUTH CaO u MgO; OIHCHIBATH coiictBa | Ilo3HaBaTebHBIE: OCYLIECTBIISIIOT TIOMCK U
3Ha4YeHNE CoeMHEHNH | VI3BecTkoBas BOJA, | COEIMHEHUH [IEeJIOYHO- | BBIACIECHHE HEOOXOAMMOW HH(OpMAaImy,

IIETTOYHO3EMETBHBIX MyIIEHKa, HM3BECTKOBOE | 3€MEIBbHBIX  METAUIOB  Ha | aHAJTU3HPYIOT 00BeKT, BBIJIETISIS
Me B H/X. MOJIOKO. OCHOBE HAOJIOAEHUH 3a WX | CyIIECTBEHHBIC n HECYILIECTBEHHBIE
(KOMOUHUPOBANHDITL) TIPEBpaICHUIMHI MPU3HAKH

KoMMyHHKaTHBHBIE: IUIAaHHPYIOT 00mIue




C1oco0BI paboTHI

12. | Anromunmii. crpoeHne atoma no | Hayuamca: nccienoBath | PeryasituBHble:  cocTaBmsioT  wiaH W | @opMupyror HET KOPPEeKIUHU
Hemns: BBIICHHUTH | mosnokeHwuto B I1C. HM3MEHEHHE (U3MYECKHX | TTOCIIEAOBATENEHOCTD JEWCTBUH, | OTBETCTBEHHOE
0COOEHHOCTH KpHCTaJUTNIecKast CBOMCTB M  XMMHYECKOH | CaMOCTOSTENBHO (hOopMyYITHpYIOT | OTHOLIEHHE K
QTIOMUHUSL MCXOISl W3 | pelleTKa, MIPOCTOE | aKTUBHOCTH AJFOMUHHMS MO3HABATENIFHYIO LEJIb M CTPOSIT JICHCTBUS B | YUCHHIO
nonoxenus B I1C. BEIIECTBO aJTIOMHUHUM; Tonyuam 6803MOJICHOCHb: | COOTBETCTBHUH C HEH
(koMOUHUPOBAHHYIT) ¢dusmueckne u | BupryansHoro  mpoBeneHusi | [lo3HaBaTeabHbIE: BBIJICTISIIOT u
XMMHUYECKHE CBOWCTBA; | peakumit noydeHus: | GOpMYIHPYIOT  IO3HABATENbHYIO  LENb,
AIIOMOTEPMHSI. AIIOMUHUS B | BBIPAXKAIOT CMBICT CUTYallUH Pa3IMYHBIMHU
TIPOMBIIICHHOCTH cpencTBaMu (PUCYHKH, CUMBOJIBI, CXEMBI)
KoMMmyHuKaTHBHBIE: y4arcst
apryMEHTHPOBaTh CBOI TOUYKY 3pEeHH,
CIOpUTh M OTCTAaMBaTh CBOIO IIO3UIIMIO
HEBPaXKACOHBIM JUISI ONITIOHEHTOB 00pa3oM
13. | Coennnenusi pacnpocTpaHEeHHOCTb Hayuamca: uccrienoBats | PeryasiTuBnble: CaMOCTOSITENBHO | YMEHHE BECTH HET KOPPEKIUU
AJIIOMUHUSL. QIIOMUHUS B IPUPOJIE; COCIMHEHUs]  QIIOMHUHUS U | QOpMYNMPYIOT T03HABATENBHYIO 1I€1b M | JMAJIOT Ha OCHOBE
Llenb: co3maTh YCIOBHS | aIOMOCHIIMKATHI, JIOKa3bIBaTh X aM(OTEPHOCTh | CTPOST JAEHCTBUSL B COOTBETCTBHM C HEMW, | paBHOIPABHBIX
Ut BBISICHEHHSI | OOKCHTBHI, rnuko3eM, | [loryyam B03MOMNCHOCHb.! | TIPEABOCXMIIAIOT PE3yJAbTaT ¥  YPOBEHb | OTHOLICHUI U
3HAYEHHs COCAMHEHUH | KOpyH] U €ro | TO3HaKOMHUTHCS ¢ | ycBoeHus (Kakoil Oyner pe3ynabTar?) B3aUMHOTO
AJIIOMUHUA JIA H/X. Pa3HOBUIHOCTH, Ppa3InYHbIMU MUHEpAJIaMHU, Ilo3naBaTebHbIE: OCYIICCTBJIAIOT TIOMCK U YBaXX€HUs
(KOMOUHUPOBAHDITL) COJIY AITFOMUHUSL. COZICpPXKAIMU  COEIMHCHUS | BbIACIEHHE HEOOXOAMMOW HH(OpMaIuy,
AJFOMUHUS AHAITM3HPYIOT 00BEKT, BBIJCIISIS
CYILIECTBEHHBIC u HECYIIIECTBEHHBIE
MPU3HAKY, CTPYKTYPUPYIOT 3HAHUS
KoMMyHuKAaTHBHBIE: TUIAaHHPYIOT OOIIMe
CrocoObl  paboTHl, YMEIOT MPEACTaBIATh
KOHKPETHOE COJIEp)KaHue U COoOOIaTh €ro B
MICBMEHHOMW M YCTHOM (opme
14. | XKene3o. CTpOEHHE aToMa Xkenesa, | Hayuamca: uccienosars | PeryiasiTuBHbIe: CaMOCTOSITENBHO | DPOPMUPYIOT HET KOPPEKLUHU
Hemns: OIIPEACIINTh | CTEHEHU OKHUCJIEHHUS | OCOOEHHOCTH CTPOEHHS aroMa | (OpMYIUPYIOT IIO3HABATENbHYIO II€Nb W | OTBETCTBEHHOE
0COOEHHOCTH CBOWCTB | +2,+3. JKenesa, ero CTENEHU | CTPOST JEHCTBUSL B COOTBETCTBHMM C HEW, | OTHOLIEHHE K
aToMa JKene3a HCXOoZs | (hu3mueckue U | OKHCIEHUS NPEIBOCXUINAIOT Pe3ylIbTaT M YPOBEHb | YUCHHIO
u3 onoxenus B 1IC. XIUMHWYECKHe CBOWCTBa, | [lomyuam 803MO2ICHOCIb: | YCBOCHHUS (Kakoi OymeT pe3ynprar?)
(KOMOUHUPOBAHHDYLL) TEXHUYECKOE 3HAUCHHUE; | TIO3HAKOMHUTHCS c | Ilo3naBaTe/bHBIE: OCYIIECTBILIIOT MTOMCK U
KeIe30 B NPUPOJE: | MHHEpaJaMH, COJAEpXKAalUMH | BBIIENCHHE HeoOxoammoil uH(popmanuy,
OKCH/IHBIE n | XKene3o AHATM3HPYIOT 00BeKT, BBIJIETISIS
CyNb(GHUIHBIE PYABIL. CYIIECTBEHHBIC n HECYIIIECTBEHHBIE
MPU3HAKH, CTPYKTYPHUPYIOT 3HAHW,
BBIPAKAIOT CMBICT CHTYaIliH pPa3IHIHBIMUA
cpeacTBaMu (PUCYHKH, CHMBOJBI, CXEMBI)
KoMMyHHKATHBHBIE: IUTAaHUPYIOT 0OIIUE
CrocoObl  paboThl, YMEIOT NPENCTABIATH
KOHKPETHOE COJIEp)KaHUe W COOOIATh ero B
MIICBMEHHOHN M YCTHOM (opme
leHernyeckuii  psjx | coeAnHEeHns kene3a U | Hayuamcs: McciienoBath PerynsiTuBHBIE: OCO3HAIOT KadeCcTBO U | YMEHHE BECTH pa3BUBATH ONEPATHUBHYIO
15. | :kene3a +2. CTENEHN €ro OKUCIICHMS | TeHeTHYEeCKUH psin skene3a +2 | ypoBeHb YCBOCHUS, OLICHMBAIOT | JMAJIOT HA OCHOBE | MNaMsATh HA OCHOBE 33/IaHUH
Lenb: BBISICHUTB +2; Fe > FeCl2-> | [Honyuam éo3modcHocmy: JOCTUTHYTBIA pe3yibTaT PaBHOINIPABHBIX TI0 aJITOPUTMY PabOTHI C
0COOCHHOCTH Fe(OH)2-> FeO-> Fe. BHPTYaJIbHO OCYIECTBUTh Ilo3HaBaTenbHBIE: CTPYKTYPUPYIOT | OTHOIIEHUH H TEKCTOM y4eOHMKA




COE/IMHEHUH KeJe3a + | OCHOBHOM XapaxTep | IpeBpalleHue u 3HaHWSA, BBIP@KAIOT CMBICT CHUTYallid | B3aUMHOTO
2. OKCH/Ia WM THAPOOKCH/A | KaueCTBEHHBIC PEaKLUH Ha Ppa3IMIHBIMHU cpencTBaMu (pucyHKH, | yBaKEHUS
(KOMOUHUPOBAHHDYLIL) xKenmesa +2; KaTHOH Xene3a + 2 CHUMBOJIBI, CXEMBI)  BBIPAXKAIOT  CMBICT
Ka4eCTBEHHBIE PEaKINH CHUTYaIn Ppa3iIuIHBIMA cpencTBaMu
Ha MOHBI Xkene3a +2. (puCYHKH, CUMBOIIBI, CXEMBbI)
KoMMyHHKATHBHBIE: ydaTcsi YIpaBIsTh
TIOBENIEHHEM TapTHepa - yOexnaTh ero,
KOHTPOJIHMPOBATh, KOpPEKTHPOBAThH u
OLICHNBATh €ro JACHCTBUS
16. | Ienernueckmit  psix | coenuHeHus skene3a +3 | Hayuamca: uccnenoBaTh PeryasiTuBHBIE: OCO3HAIOT KayecTBO U | YMEHHE BECTH pa3BUBaTh ONEPATUBHYIO
JKese3a +3. COIIacHO psina:Fe—> | reHetmyeckuii psij kene3a + 3 | ypoBeHb YCBOCHHUS, OLICHMBAIOT | JMAJIOT HA OCHOBE | MaMsTh HAa OCHOBE 3a/IaHUI
ens: paszobpars | FeCI3> Fe(OH)3-> | Honyuam eo3moacrnocmo.: JOCTUTHYTBIA PE3yIIbTaT PaBHOMPABHBIX IO aJITOPUTMY pabOThI C
0COOEHHOCTH Fe203-> Fe. BUPTYaJIbHO OCYILIECTBUTH IMo3naBaTenbHbIE: CTPYKTYPUPYIOT | OTHOLIEHUH 1 TEKCTOM y4eOHMKa
COE/IMHEHWI  jKelle3a | Ka4eCTBEHHbIE pEakKlUH | MpeBpalleHue u 3HaHWs, BBIPQKAIOT CMBICA  CHTYallMd | B3aUMHOTO
+3. Ha xene3o +3; Ka4eCTBEHHBIE PeaKiiy Ha pas3IuYHBIMH CpencTBaMu (pucyHKH, | yBaKeHUS
(KOMOUHUPOBAHHDLL) COJIH JKefe3a +3; KaTHOH xene3a + 3 CHUMBOJIBI, CXEMbl) BBIPOKAIOT  CMBICT
6I/IOJ'IOFI/I‘-ICCK3.5[ PoOJib CUTyalluu Ppa3InYHbIMU cpe€acTBaMu
JKenesa. (pucyHKH, CHUMBOJIBI, CXEMBI)
KoMMyHUKATHBHBIE: y4aTCsl yNpPaBIATh
TIOBE/IEHHEM TapTHepa - yOexaaTh ero,
KOHTpPOJIMPOBATh, KOPPEKTHPOBATh u
OLICHUBATh €0 JCUCTBUS
17. | I'enernyeckasi CBs3b | pELICHUE 33734 U Hayuamca: pemath 3a7auu Ha | PeryasiTuBHbIe: CaMOCTOSITENbHO | 3HAHHE OCHOBHBIX OpraHH3aLus
MesKy MeTaNIaMH. IpUMECH M MAacCOBYIO IOMIO | (GOPMYIMPYIOT MO3HABAaTENbHYIO LENb M | IPUHLIUIIOB U CaMOCTOATENBHON paboThI
Lens: YIPaXHEHUM KOMIIOHEHTA CTPOST AEUCTBUS B COOTBETCTBUM C HEH IIpaBuUII 1o odpasiy
CHCTEMAaTHU3UPOBaTh Tonyuam 603moxchocmy. | 11o3HaBaTesIbHBIE: OCYILECTBIISIOT IOUCK U | OTHOLICHUS K
3HaHUH 110 TEME. W3yYUTh MEXaHM3MBI PEaKUWi | BBACNEHHE HeoOXOoOuMod HMH(pOpManuy, | IpUpoIe
(0b606wenus u pa3NUYHBIX METaJUIOB 10 | aHAJIU3HUPYIOT 00BeKT, BBIJIETISIS
cucmemamusayuu) MakeTaM CYILIECTBEHHBIC u HECYILIECTBECHHBIE
NPU3HAKY, CTPYKTYPUPYIOT 3HaHMS, YMEIOT
BBIBOIUTH CICICTBHSA W3 HMEIOIINXCA B
YCIIOBHH 3a7]a4Ml JAHHBIX
KoMMyHHKaTHBHBbIE: OITMCHIBAIOT
COJIEpP)KaHUE COBEPILIAEMBIX JEUCTBUH C
LETBI0 OPHEHTHPOBKH MIPEAMETHO-
MPAaKTUYECKOI MM UHOM JeSTENbHOCTH
18. | 3nauenme Me a5 | pelICHHUE 3a1ad U Hayuamca: pemats 3anaun Ha | PeryisiTuBHble: CaMOCTOSITENbHO | 3HAHWE OCHOBHBIX | AHAJIMTHYECKOE MBIIUICHHE
H/X. MPUMECH ¥ MAacCOBYIO IONIO | GOPMYIHMPYIOT TIO3HABATENBHYIO II€Th M | MPUHIUIOB Ha OCHOBE 3a/IaHHH 110
Hens: 0000IHTE | yIpa)KHEHUH; KOMIIOHEHTa CTPOSIT AEUCTBUS B COOTBETCTBUU C HEH paBuI CUCTEMATH3aLMHU 3HAHUHN U
ocobenHocTrn Me U mx Honyuam 6o3mooicHocmy. | Tlo3HaBaTeJIbHbIE: OCYIIECTBIISIIOT IOUCK U | OTHOLIEHHS K ymeHnuil no reme Me,
COEIMHEHUH. M3YYUTh MEXaHW3MBI PEAKIMH | BBIACICHHE HEOOXOOuMOW WHQOpMaIWy, | Mpupoae WHIMBHYyalIbHBIE
(0b06wenusn u pPa3iUYHBIX METaJuIOB 10 | aHAJIM3HPYIOT 00BeKT, BBIJIETISIS JIJTAKTHIECKUE KapTOUKH
cucmemamusayuu) MakeTaM CYIIECTBEHHBIC n HECYIIIECTBEHHBIE

MPU3HAKU, CTPYKTYPUPYIOT 3HaHUS, YMEIOT
BBIBOAUTL CICACTBHS W3 HMCIOIINXCI B
YCIIOBUH 3aJ]a4M JAHHBIX

KoMMmyHHMKAaTUBHbIE: OIIMCEIBAIOT
COJIEpP)KaHHUE COBEPIIAEMBbIX JIEUCTBUU C




OCJIbIO OPUCHTUPOBKHU opeaAMETHO-
HpaKTH‘IeCKOﬁ HIIH MHOM JACATCIIBHOCTH

19. | OcobennocTu Me | MeTasmisl HOATPYMIIEI Hayuamca: nccienoBath | PeryasituBHble: ydarcss ycTaHaBnuBaTh U | ONTHMU3M B pa3BUBATH ONEPATHUBHYIO
nodounbIx moarpymn | Mn, Cr, V, Sn, Zn, 0COOEHHOCTH METaJUIOB | CpaBHHMBATh pa3Hble TOYKH 3PEHUS, NPEXJIE | BOCHPUATHU MHpA | TaMSTh HA OCHOBE 3aJaHUM
Hemp:  NMO3HAKOMHTH | GJIAarOpPOHBIE METAJUIBI MMOOOYHBIX MOATPYIIIT YyeM NPUHUAMATH PEIICHUE U JIeNIaTh BHIOOp TIO aJITOPUTMY pabOTHI C
yuaumxcs c Honyuam 6o3mooichocmy. | Tlo3HABaTeJbHbIE: OCYIIECTBIIAIOT MTOUCK U TEKCTOM y4eOHHMKA
0COOEHHOCTSIMU BHUPTYaJIBEHO W3YYUThH | BBHIJCIICHHE HEOOXOMMMOH HMH(pOPMALUH,
aTOMOB METaJIIIOB MEXaHU3MBI XapaKTepHbIX | aHAJH3HPYIOT 00BeKT, BBIIIETISIS
MOOOYHBIX TOATPYIIIL. peakuuii CYIIIECTBEHHBIE u HECYILIECTBEHHBIE
(0b00wenus u NpU3HAaKHW,  BHIOMPAIOT  OCHOBaHWA U
cucmemamu3zayuu) KPUTEPUH Ui  CPaBHEHHUS, CEpHAllH,

KJaccupuKaImu 00beKTOB
KoMMyHuKaTHBHBIE: OITUCHIBAIOT
COJIepKaHHE COBEpIIAEMBIX JeHCTBHH ¢
LEIBIO OPHEHTUPOBKHU HpeIMETHO-
MPAKTUYECKOW UITM MHOM JESITENIbHOCTH

20. | PaznooOpa3sue Me u | KOHTpONIb W  OUeHKa | Hayuamcs: CTPYKTypupoBaTh | PeryiasiTHBHBIE: OLEHMBAIOT JOCTHTHYTHIH | ONTUMU3M B pa3BUBaTh BHUMAaHMUE,
WX 3HAYeHWe I | 3HAHWH 1O TeMe CBOU 3HAHUSA I10 TEME pe3yabTaT, MPEABOCXHUINAIOT pE3YyJIbTaT M | BOCIPHATHU MHpa yMEHHE aHAIN3UPOBATh
YyeJIOBeKa. Ilonyuam 803MOCHOCTb: | YPOBEHB YCBOGHHUS (xakoif Oyner OLINOKH
Hens: C03/1aTh paboTBl  HaJX  NPUYMHAMH | Pe3yabTat?)

YCIIOBUM 711 KOHTPOJIS oumbok W mouck myredl ux | [lo3HaBaTeiabHBIE: BBIOMPAIOT OCHOBAHUS H
U KOPPEeKIMU 3HAHHH yCTpaHEeHUsI KPUTEpUM Ul  CPAaBHEHHUS, CEpHaLUH,
10 TEME METaJLIBI. KIaccuuKanuy 00beKTOB

KoMMyHHUKATHBHBIE: OIUCBHIBAIOT

COZIEp)KaHUE COBEPIUIAEMBIX JEHUCTBUH C

LETbI0 OPHUEHTHUPOBKHU IIPEAMETHO-

MPAKTUYECKOM MM UHOM JESTENbHOCTH

CgoiicTBa MeTaJJI0B U UX coennHennii. [Ipaktukym — 3 yaca
Heab: co3aaTh ycaoBus s GopMupoBaHusi yMeHHsl padoTaTh Ha/l OCYIIeCTBJIeHHEM XUMHYECKUX NMPeBpalleHuii.
1. | Ilpakrtuueckas paboTa | XUMHYECKas nocyna, | Haywamcea: ocywecTBiIATh | PeryasiTuBHbIC: CaMOCTOSITENIBHO | Y CTOMYMBBIN HET KOPPEKLUHU

Nel. mpueMbl  paboTel  C | IIEMOYKH XVMHUYECKHX | GOpPMYIHPYIOT TIO3HABATENbHYIO II€b M | ITO3HABATENbHBIN
«OcymiecTBieHne XUMUYECKOM  TOCYJOW, | MpEeBpaLIeHUN CTPOSIT AECUCTBUS B COOTBETCTBUU C HEH HHTEpEC u
LETIOYKH XMMHUYECKHX | BHIBI xuMuueckoit | [lonyuam 6o3moxcnocmy. | I1o3HaBaTesIbHBIE.  BBIPAXAIOT  CMBICH | CTAHOBJICHHE
TIPEBpaIICHHID) TIOCY B H3Y4YHUTh MEXaHW3MbI | CHTYaIl{ Pa3INIHBIMU CPECTBAMH CMBICIIO00pa3yto
Lens: co3math ycnoBus MIPOBOANMBIX PEAKIHi (cuMBOJIBI, CXEMBI, 3HAKH), BBIIOIHSIOT | IIeH ¢hyHKIHH
TSt TIPOBEICHNUS oIeparyy co 3HaKaMH ¥ CHMBOJIAMH, CTPOST | ITO3HABATEIHHOI'O
XMMHUYECKHUX PEaAKIIH JIOTUYECKHE IIETTH PacCyKICHUI MOTHBA

KoMMyHHKaTHBHBIE: IUIAaHUPYIOT 0OIINe

CHocoOBl  paboTBI, YMEIOT TPEICTABIATH

KOHKPETHOE COJIep)KaHNe M COOOIaTh ero B

MICEMEHHOHN (opme

2. | IlpakTndeckast paboTa | XMMHUYECKas nocyna, | Hayuamca: ocymecTBIsATh PeryasituBHbIe: CaMOCTOSITETBHO | Y CTOWYMBBIN HET KOPPEeKINHu

Ne2. mpueMbl  paboTBl  C | IIENOYKH XUMHYECKUX (hopMynHpYIOT TIO3HABaTENbHYIO LElb U | MO3HABaTEIbHBINA
«Ilonyuyenue U | XUMHUYECKOW TOCYIOH, | MpeBpalleHuit CTpPOSIT AEUCTBUS B COOTBETCTBUM C HEH HWHTEpEC U
CBOMCTBAa COEIWHEHHH | BHIBI XUMU4IecKol | [lonyuam 603modcnocme: Ilo3HaBaTeIbHbIE.  BBIPAKAIOT  CMBICT | CTAHOBJICHHE
Me» TIOCY/IbI H3YYUTh MEXaHU3MBI CHUTYaIl{ Pa3IMYHBIMU CPEICTBAMH CMBICIIO00pa3yIo
Ienb: co3path ycnoBus MIPOBOIMMBIX pPEaKIUi ( cuMBONBI, CXEMBI, 3HAKH), BBINONHIIOT | HICH QYHKIUH




Ui MIPOBEACHUS OIlepalliy CO 3HAKaMU M CUMBOJIaMH, CTPOAT | MO3HABATEIBHOIO
XMMHUYECKHUX PEeaKIIi JIOTUYECKHE LEMNH PacCyXACHUN MOTHUBA
KoMMyHHKaTHBHBIE: IUIAaHUPYIOT 0OIIUeE
CrIocoObl  paboThl, YMEIOT NPENCTABIATH
KOHKPETHOE coJiep)KaHue M cooOIaTh ero B
MUCEMEHHOU (hopme
[Ipaktiueckass pabora | XUMHUYECKas nocyaa, | Hayyamcs: ocymiecTBIATh PeryasiTuBHbIC: CaMOCTOSITENBHO | Y CTOMYUBBIN HET KOPPEKLUU
Ne3. mpueMbl  paboThl  C | IIENOYKH XUMHYECKUX (opMynHpYIOT TIO3HABaTENbHYIO LEIb U | MO3HAaBaTEIbHBINA
«OKCIEepUMEHTANIbHbIE | XUMHUYECKOW IOCYNOMH, | MpeBpalieHui CTPOSIT ACUCTBHS B COOTBETCTBUH C HEH HHTEpEC U
3a1a4u 10 | BUABI XuMmuueckol | Ilonyuam 603MOAMCHOCHb.! Ilo3HaBaTeqbHBIC.  BBIPAXKAIOT  CMBICH | CTAHOBIICHHE
pacro3HaBaHHIO U | TOCYIBI U3Y4UTh MEXaHU3MBbI CUTYaIlUU Pa3JInYHBIMU CPEACTBAMU CMBICII000pa3yto
MOJTYYEHUIO MPOBOJUMBIX PEaKIni ( cuMBONBI, CXEMBI, 3HAKH), BBIMONHSIOT | IICH QYHKIUH
coequHeHuit Mey OIepalry CO 3HaKaMU ¥ CUMBOJIAMHU, CTPOSAT | MO3HABATEIBLHOIO
Lens: co3nath ycnoBus JIOTMYECKHE LENH PacCyX ACHUN MOTHBA

JIIst TIPOBEJEHUSA
XUMHUUYECKHUX PEaKIUi

KoMMyHHKAaTHBHBIE: IUIAHHPYIOT 0OIIUe
crocoObl  paboThl, YMEIOT IPEeNCTaBIATh
KOHKPETHOE COJIepIKaHHue U COOo0IIaTh ero B
MUCBMEHHOU (hopme

Hemeranabl — 23 yaca
eab: co3aaTh yca0Bus 1J1s1 GOPMUPOBAHNS 3HAHUI H

MeHHIi 00 0COOCHHOCTSX CTPOCHUS U

CBOMCTB HEMETAJLJIOB.

Oomue CBOWCTBA | CTPOCHUS atoma | Hayuamca: paBaTh obOuryio | PeryasiTuBHble: npuHuMarot | GopMupyroT HET KOPPEKLUHU
HeMe. HEMeTaJlNa, XapaKTEepUCTUKY HEMETaJUIOB | MO3HABATENbHYIO LENb, COXPAHAIOT €€ MpPHU | OTBETCTBEHHOE
emns: BBISICHUTH | JJIGKTPOOTPHULIATENBHOCT | IO WX  MOJOXXEHHIO B | BBITIONHEHUH y4eOHBIX JIEHCTBHU, | OTHOILIEHHE K
cBoiicTBa HEMe MCXO0Is | b, Kak Mepa | MeprHoANYEcKOn CHCTEME | PeryJaHpyIOT BECh MPOLECC WX BBIIOIHECHUS | YUCHHIO
n3 nonokenust B [1C u | HemeranmuuHOCTH,  psf | XUMHU4YeckuX daeMeHToB J[. U. | u YETKO BBITIOTHSIIOT TpeboBaHuUs
CTPOCHUS aToMa. 20; MenneneeBa [M03HABATEIBLHON 3a1a9H
(omkpvimue H0B8020 | KPUCTAIUTNYECKOE Tonyuam 603moxchocmy: | [lo3HaBaTeJIbHbIE: BBHIOUPAIOT CMBICIOBBIC
3HAHUS) CTpOeHHUE HeMe | memath BBIBOJIBI O | eIMHMIBI  TEKCTa W YCTaHABJIMBATH
MIPOCTHIX BEIECTB; 3aKOHOMEPHOCTSIX WU3MEHEHHH | OTHOIICHUS MEXIy HUMHU
SIBIICHUE aJJIOTPOIIHH. CBOMCTB HEMETAJIIIOB B | KoMMyHHMKATHBHBIE: YMEHHE CHyIIaTh WU
nepruoaax u rpyImnax | ciblaTh APYT Ipyra
NIEPUOINYECKON CUCTEMBI

XumMunueckue MaKpo- u | Hayuamca: nmaBaTh | PeryjasiTuBHbIe: ydatcs ycTaHaBiIuBaTh W | ONTHMU3M B HET KOPPEKIUU
3JIEMEHTHI B KJI€TKAX | MHUKPO3JIEMEHTEI, XapaKTepPUCTHKY MAaKpO ¥ | CpaBHUBATh Pa3HbIC TOYKH 3PEHUS, MPEXAE | BOCIPHUATHN MHUpPA
JKHBBIX OPraHU3MOB. OPTaHOT €HBI U | MHKpPO3JIEMEHTaM YeM MPUHUMATH PEIICHUE U JIeNIaTh BHIOOP
Lenb: opraHuveckue Beiectsa; | [Honyuam 603moochocmy: | T1o3HABaTeJIbHbIE: OCYILIECTBIISIIOT MOUCK U
CHCTEMAaTU3UPOBAThH POJIb MUKPOIJIEMEHTOB B | U3Y4UTh 0COOCHHOCTD | BbIIENICHHE HeoOXoxumoi —uHpopmauy,
3HAHWS O 3HAYCHUH KU3HENEATENEHOCTH BIUMSHHUS ~ HEMETAJUIOB  HA | aHAJIM3HPYIOT 00BEKT, BBIZEIISS
HeMe IS )KUBBIX pacTeHuil U JKUBOTHBIX; KJICTKH JKUBBIX OPTaHU3MOB CYIIECTBEHHBIC u HECYIIECTBEHHBIC
OpTraHU3MOB. BUTAMUHBI U TOPMOHBI. NpU3HAKKM,  BBIOMPAIOT  OCHOBaHHS U
(0b606wenusn u KPUTEPUH OISl  CpPaBHEHUS, CEpUaLUH,
cucmemamusayu) KJIaccu(pUKaIu 00bEKTOB

KoMMyHHKaTHBHbBIE: OIHUCBLIBAIOT

CONIepKaHNE COBEPIIACMBIX JIEHCTBHH ¢

LENBIO OPUCHTUPOBKH TIPEIMETHO-

HpaKTH‘IeCKOfI WM MHOM JACATCIIBHOCTH

Boaopon.

CTPOCHHE U CBOMCTBa

H aydamcs. BBIABJIATH

PeI‘y.]]ﬂTl/IBHLle: COCTaBJIAAOT IJ1aH u

YMeHue BecTu

Pa3BUBATH ONICPATUBHYIO




Iledar: BBIACHUTH U | aTOMa BOJIOpPOJIa, | 3aKOHOMEPHOCTh MEXIy | MOCIeIOBaTEIHHOCTh JIEWCTBUH, | AWAJIOT HAa OCHOBE | MaMATh HAa OCHOBE 3aJaHMH
U3Y4UTh OCOOCHHOCTH | JABOHCTBEHHOE CTPOCHHEM aTOMa BOJOPOJA M | CAMOCTOSTEIHHO (hopMyTHpYIOT | paBHOIPABHBIX TI0 ATOPUTMY PabOTHI ¢
CTPOCHHUS BOJOPOJa U | TIOJIOKEHUE BOIOPOJAa B | €rO CBOWCTB. MO3HABATENIEHYIO TIETh U CTPOST JACUCTBYS B | OTHOIICHUN U TEKCTOM y4eOHMKA
€ro CBOWCTBA I[C, dwusuueckue u | IHonyuam B803MOJCHOCMb. | COOTBETCTBHH C HEH B3aMMHOTO
(KOMOUHUPOBAHHDYLIL) XUMHYCCKHE CBOWCTBA, | M3yYHUTh npuunHbl | [lo3HaBaTeJbHBIE. WCCICIYIOT CBOWCTBA | YBaXKCHUS
BOMIOPOJl B  TIPUPOJIC, | MBOWCTBCHHOCTH TIOJNOXKEHUS | M3Y4aeMBIX BEINECTB, YMEIOT BHIOMPATh
MpUMEHEHHE BOAOpona, | Bomopona B I1IC CMBICIIOBBIE €IV HUILIBI TEeKCTa "
pacro3HaBaHHe YCTaHABJIMBATH OTHOIICHUS MEXTY HUMHU
BOJIOpOIA KoMMyHUKATHBHBIE: pa3BUBAIOT
CIIOCOOHOCTH € TIOMOIINBIO  BOIPOCOB
JIOOBIBATh HEAOCTAIONIYI0 HHPOPMAIIUIO
Bona. CTpOeHHE MOJIeKyIbl | Hayuamcsi: BBIIBJIATH | PeryIiTHBHBIE: COCTAaBIAIOT IUIAH U | YMEHHE BECTH pa3BUBATh ONCPATHBHYIO
Ileap: BBIACHUTH W | BOMBI, BOJIOPOIHAS | 3aKOHOMEPHOCTH MEXIy | MOCIeIOBaTEeIbHOCTh JIEHCTBHUH, | AMAJIOT HA OCHOBE | MaMATh HAa OCHOBE 3aJaHHH
U3Y4UTh OCOOCHHOCTH | CBS3b, ¢u3nUecKue | CTPOCHUEM MOJICKYJIBI BOIBI U | CAMOCTOSTEIBHO (hOpMyTHPYIOT | paBHOIPABHBIX IO AJITOPUTMY PabOTHI C
CTPOCHUS  MOJICKYJIBI | CBOMCTBa BOJIBI, | €€ CBOWCTBaMHU. MO3HABATENILHYIO IIe7Ib U CTPOST JACUCTBUS B | OTHOIICHUN U TEKCTOM y4eOHHKa
BOIBI W €€ 3HAYeHHUs | ruAPOQUIBHBIC u | loryuam B603MOJICHOCMb. | COOTBETCTBHH C HEl B3aUMHOI'0
JUTSL TIPUPOJIBI ruipodoOHbIe BEeleCTBa, | M3Y4UTh 3HadeHue BoAbl [uisi | [lo3HaBaTesibHbIE: WCCICOYIOT CBOMCTBA | YBa)KEHHMS
(KOMOUHUPOBAHHDLL) XUMHYECKHE  CBOWCTBA | JKUBBIX OPraHU3MOB M3y4aeMbIX BELIECTB, YMEIOT BBIOMpATh
BOJbI, FI/IllpOJ'II/IB CMBICJIOBBIC CANHUIIBI TCKCTa u
yCTaHaBHI/IBaTL OTHOILLICHUS Me>1<11y HUMHU
KoMMyHuKaTHUBHBIE: pa3BUBAIOT
CIIOCOOHOCTH C  TOMOIIBIO  BOIPOCOB
JIOOBIBATh HEOCTAIOIIYIO HH(POPMAIIHIO
Boaa B JKH3HU | KPYTOBOPOT  BOoabl B | Hayuamca: nmaBaTh | PeryasiTuBHble: ydarcs ycraHaBimBath U | Ilpusnanue HET KOPPEKIHNH
YeJloBeKa. NpUpPOJE, OYUCTKA BOMBI, | XapaKTEPUCTUKY BOABI CPaBHUBATh pa3HBIC TOYKH 3PEHHUS, MPEXKAC | LEHHOCTU
Lenb: co3nath yciaoBusl | aspanms BOnbl, ObITOBBIE | [lonyuam 803MOJCHOCIb: | YEM TIPUHUMATD PEIICHUE U AelaTh BEIOOP 3I0pPOBBSI, CBOETO
JUISt 0000mIeHus | QUIBTPBI, MHUHEpPAIbHBIE | U3YUUTh ocobenHocTh | Ilo3HaBaTeJbHbIE: OCYILIECTBISIOT MOMCK M | M IPYTUX JIOAeH
3HAHUH O 3HAYMMOCTH | BOJBI, BJIMSIHUS BOJIBI HA YeJIOBEKa BBIJICJICHHE HEOOXOMUMOH  MH(OpPMALIUH,
BOJIBI B OKM3HU | AUCTWUIMPOBAHHAS BOJA AHATN3HPYIOT 00BEKT, BBIJICIAS
YyeJIoBeKa CyIIIECTBEHHbIE " HECYIIeCTBEHHEIE
(0ob0bwenus u NpU3HAKW,  BBHIOMPAIOT  OCHOBaHUSI |
cucmemamuzayu) KpUTEpUH JJIsl  CPaBHEHUS, CEpHAIiH,
KJIaccu(pUKaIu 00HEKTOB
KoMMyHHMKaTHBHbBIE: OIHUCBHIBAIOT
COJIEpP)KaHUE COBEPILIAEMBIX JEUCTBUH C
LIEIBI0 OpPHCHTUPOBKH TIPEIMETHO-
MPAKTUUECKON WJIM MHOU JESTENbHOCTH
TI'ajioreHsl. CTpoeHHe aTtoMoB u | Hayuamca: HCCIIeIOBaTh | PeryJIiTHBHBIE: BBIACTSIOT M OCO3HAIOT TO, | [Ipu3Hanme pa3BUBaThH ONEPATHBHYIO
Ilenp: BBIACHUTH W | CTENEHU OKHUCIICHUS, 0COOEHHOCTH CTPOCHHS | UTO YK€ YCBOCHO M HUTO eIIe MOUICKHUT | IEHHOCTU MaMsITh Ha OCHOBE 3aJJaHUIN
W3Y4UTh OCOOCHHOCTH | CTpOCHHE MOJIEKYIIBI, | TaJOreHOB YCBOCHHIO, OCO3HAIOT KAYeCTBO W YPOBEHB | 3OPOBBS, CBOCTO TI0 AITOPUTMY PabOTHI ¢
CTPOCHUS aTOMOB | TIPOCTHIC BEIIECTBA; Tonyuam 603MOJCHOCHb. | YCBOCHUS U IPYTUX ToAeh TEKCTOM ydeOHMKa
rajorcHoB i UX | 3aKOHOMEPHOCTH B | BUPTyanbHO cTpouTh Mojenu | [lo3nHaBaTejbHbIE: YMEIOT 3aMEHATh
CBOICTBA. M3MEHEHHH (U3UYECKUX | MOJIEKYJ TaJoreHOB TEPMUHBl  ONpPENCICHUSIMH,  BBIOMPAIOT
(omkpoimue H06020 | U XUMUYECKUX CBOWCTB B 3HAKOBO-CHMBOJIMYCCKAE  CPEACTBA  JUIA
3HAHUL) 3aBHUCHMOCTH OT pOCTa TIOCTPOCHHUS MOJICTTH
TTOPSIKOBOTO HOMEDA. KoMMyHHKaTHBHbBIE: y4gaTcs
aApryMEHTHPOBAaTh CBOIO TOUYKY 3pCHUS,

CIIOpUTL W OTCTAWMBATHL CBOHI IMO3UIUIO




HeBpa)KHe6HLIM JJIs1 OIIIIOHCHTOB 06p330M

7. | CoenuneHus rajoreHsl B mpupone, | Hayuamca: nccienoBaTh | PeryJsiTHBHbIE: BBIIENSIOT U OCO3HAIOT TO, | DKOJIOTHYECKOE HET KOPPEeKIUHU
rajioreHoB. rajmr, 0COOEHHOCTH CTPOCHHMS | UTO YK€ YCBOGHO M 4TO e€Ile IIOJUICKUT | COZHAHHE
Lens: ompexenuTs W | raJoreHOBOJOPOJBI; COETMHEHUH TaJIOreHOB YCBOGHHIO, OCO3HAIOT Ka4eCTBO M YPOBEHb
W3Y4UTh OCOOEHHOCTH | XJIOPOBOJOPOI u | Ionyuyam 803MOJICHOCHb. | YCBOCHUS
COE/IMHEHUH coJsTHast KHCIIOTa, | BUPTYaJIBHO n3yunts | [lo3HaBaTeabHbIE: YMEIOT  3aMEHSTh
raJIOreHOB. XJIOPUBI, UX | MEXaHWU3M peaxumii C | TSpMUHBI ~ ONPEACNECHUAMH,  BBIOMPAIOT
(KoMBUHUPOSarHbITL) MIPUMEHEHHE B H/X. ydacTHeM COCMHEHMI | 3HAKOBO-CHMBOJIMYECKHE  CpEICTBa  JUIS
raJloreHOB TIOCTPOSHHSI MOJICIIH, BBIIOJHSIOT ONEpaIin
CO 3HaKaMHU M CUMBOJIAMHU
KoMMyHuKaTHBHBIE: y4arcst
apryMEHTHPOBaTh CBOI TOUYKY 3pEeHH,
CIOpUTh M OTCTaMBaTh CBOIO ITO3UIIUIO
HEBPaXKACOHBIM JUISI ONITIOHEHTOB 00pa3oM
8. | Moxy4yenne Nony4eHue  ranoreHos | Hayuamca: uccrnenoBars | PeryJasiTHBHbIE: BBIJIEISIOT U OCO3HAIOT TO, | DKOJIIOTHMYECKOE pa3BUBATH ONEPATHBHYIO
raJjioreHoB. JJIEKTPOIHU30M 0COOEHHOCTH CIOCOOOB | YTO YK€ YCBOGHO M HYTO elle MOJUISKUT | CO3HAHUE HaMsTh Ha OCHOBE 3a/IaHHUI
Buojsiormyeckasi poib | pacIylaBOB M PacTBOPOB | MOJYYEHHUsS] TaJIOTEHOB YCBOGHHUIO, OCO3HAIOT KayeCTBO U YPOBEHb TI0 aJrOPUTMY paboThI C
rajioreHoB B mpupone. | coield, Ouonornueckoe | [loryyam 803MOXCHOCMb: | YCBOCHUS TEKCTOM y4eOHMKA
Llenb: co3maTh yCIOBHs | 3HAYEHHH € TaJIOTCHOB, | BUPTYaJbHO m3yunth | [lo3HaBaTeabHBIE: YMEIOT  3aMEHSTh
JIIsL N3 Y4YCHUA INpUMEHECHUE XJIoOpa H MEXaHHU3M peaKuHﬁ TCPMUHBL ONpeCaACICHUAMU, BI)I6I/IpaIOT
CIOCOOOB  MOJYYCHUS | COSOUHEHUH ¢Topa, | moIydeHHs TaJlOreHOB 3HAaKOBO-CUMBOJIMUECKHE  CpEICTBA  JUId
raJoreHOB u ux | Opoma u Hoxma MOCTPOEHUSI MOJIETIH, BBINOIHAIOT ONEpau
OMOJIOrMYecKOi poH. CO 3HaKaMU U CUMBOJIaMHU
(KOMOUHUPOBAHHDITL) KoMMyHuKaTHBHBIE: y4yatcs
apryMEHTHPOBaTb CBOI TOUYKY 3pEHH,
CIOpUTh M OTCTanBaTh CBOIO IIO3ULIHUIO
HEBPaXX1IeOHBIM I ONIIIOHEHTOB 00pa3oM
9. | Kucaopon. KHCIOpOoA B mpupone — | Hayuamca: uccienosars | PeryiasiTuBHbIe: CaMOCTOSITENIBHO | Y CTOMYMBBIN HET KOPPEKLUHU
Lens: BbUicHUTH U | aTMocdepe, nuTochepe, | 0OCOOEHHOCTH cTpoeHus | GOpMYIHPYIOT IIO3HABATEIbHYIO II€Nb W | MO3HABATENbHBIH
U3y4YUTH OCOOEHHOCTH | Tuapocdepe; MOJIEKYJIBI KUCIIOpO/ia CTPOSAT NEHCTBUS B COOTBETCTBHUH C HEH UHTEpEC U
KHACIIOPOAa M €ro | O30H, ocobennoctu | [lonyuam 6o3moxcnocmy: | Ilo3HaBaTebHbIE: YMEIOT  3aMEHSTh | CTAHOBJICHHUE
CBOJCTB. CTPOCHUS U CBOICTBA; BHUPTYaJIbHO W3YYUTh | TEPMHHBI  OMNpENENEHUSAMH,  BBIOMPAIOT | CMBICIOOOPa3yro
(kombunuposanmwiit) XMMHYECKHE  CBOWCTBA | CTPOECHHE MOJIEKYJIBI 030HA 3HAKOBO-CHIMBOJIMUECKHE  CpEICTBA Ul | IIeH QyHKIHMH
O,, B3aUMOIEHCTBHE C MIOCTPOCHHMSI MOJIETH, BBINOIHSAIOT ONEPAIK | TIO3HABATEIHHOI'O
MIPOCTBIMH ~ BEIIECTBAMHU CO 3HAaKaMH M CHMBOJIAMH, CTPYKTYPUPYIOT | MOTHBA
(Me u HeMe); 3HAHUSA
TOpeHHe, MeUIEHHOE KoMMyHHKaTHBHBbIE: yJartcst
OKHCIICHHWE,  JIBIXaHHE, apryMEHTHPOBaTh CBOIO TOUYKY 3pEHHS,
¢orocuHTE3; CIIOpUTh W OTCTamBaTh CBOIO ITO3UIHUIO
MTOTyICHHE u HEBPaXXIeOHBIM TS OIIMIOHEHTOB 00pa3oM
npumenernne O2.
10. | Cepa. CTpoeHue aroma cepsl, | Hayuamca: BBIABIIATH | PeryasiTuBHbIe: caMocCTOsATENbHO | POpMHUPYIOT HET KOPPEeKINHu
Lens: ompexennuTs U | aJUIOTPOIIHS; 3aKOHOMEPHOCTH MEXIy | GOpMYIHPYIOT TIO3HABAaTENBHYIO II€b M | OTBETCTBEHHOE
M3Y4UTh OCOOEHHOCTH | (pu3nueckue  CBOWCTBA | CTPOGHHEM aTroMa Cephl W €€ | CTPOAT IEHCTBHSA B COOTBETCTBHH C HEH OTHOIIIEHHE K
cepbl U €€ CBOMCTB. POMOMYECKON CEePHI; CBOMCTBaMU IosnaBaTebHBbIE! YMEIOT 3aMEHATH | YYEHUIO
(KOMOUHUPOBANHDITL) XapaKTepUCTHKA THonyuam 603MOJNCHOCHb. | TEPMHUHBI ~ ONPEACICHUAMH,  BBIOMpAIOT
XUMHUYECKUX CBOHMCTB | B3aUMOIIPOBEPKHM W OLEHKH | 3HAKOBO-CHMBOJIMUECKHE  CpEICTBA  JUIS
Ccephl B CBETE | KOMITBIOTEpa TIOCTPOCHHMSI MOJICIIH, BBINOJHSIOT ONEpaIin




TIpeICTaBIICHUMH 00
OKUCIIUTEILHO-
BOCCTAHOBUTEIBHBIX
peakuuu.

CO 3HAKaMH U CHUMBOJIAMH, CTPYKTYPHUPYIOT
3HAHUA

KoMMyHHKaTHBHBIE: yuatcs
apryMeHTHpPOBaTh CBOKO TOUKY 3pEHUI,
CIOPUTHP M OTCTauBaTh CBOK MO3UILUIO
HEBPaKACOHBIM JIJIsI OIIIIOHEHTOB 00pa3oM

11. | Okcuabl cepbl- SO,, | monmydeHue U CBOHCTBA; Hayuamcs: naBath | PeryasiTuBHbIe: y4aTcs ycTaHaBiuBaTh W | ONTUMU3M B pa3BUBaTh ONEPATUBHYIO
SOs. XapaKTepUCTHKa XapaKTEePUCTUKY CpaBHMBATh Pa3HbIE TOUKM 3pPEHUS, TPEXK/AE | BOCIPHUATHH MHpa | IaMsTh Ha OCHOBE 3aJlaHUi
Hemns: 0000mmTh | peakuuu: 2SO, + O, = | coeaMHEHUSM Cephl YyeM NPUHUMATH PEIICHUE U JIeNIaTh BHIOOp TIO aJITOPUTMY pabOTHI C
3HAHUA 00 | 2S0;.(ycioBus Honyuam 603mooichocmy: | Tlo3HABaTeJIbHBIE: OCYIIECCTBIISIOT MOUCK U TEKCTOM y4eOHHMKA
0COOEHHOCTSIX W | CMEIEHUS PAaBHOBECHUS) | M3YUYHTh 0COOCHHOCTD | BBbIIENIeHWe HeoOxoxumoi uHpopmanmy,

CBOMCTBaxX okcuza | HySOs. B3aMMOJICHCTBUS OKCHJIOB | aHaJIM3HPYIOT 00BeKT, BBIJICTISIS
cepsl (1V). cepbl CYILIECTBEHHBIE u HECYII[ECTBEHHBIE
(0b00wenus u NpU3HAaKH,  BHIOMPAIOT  OCHOBaHHSI U
cucmemamuzayuu) KPUTEPUH Ui CPAaBHEHHUS, CEpHAlHH,
KjIaccupHUKaIu 00bEKTOB
KomMyHuKaTHBHBIE: OITUCHIBAIOT
COZICpKaHUE COBEpIIAEMBIX JEHCTBUHA C
LEJbI0 OPHEHTHUPOBKH NpeIMETHO-
MPAKTUYECKOW UIIM MHOM AESITEIbHOCTH

12. | Cepnass kucaoTa - | XapaxkTepHCTHKa coctaBa | Hayuamca: naBath | Peryn1siTHBHBIC: caMocTosATENbHO | DOpMHUPYIOT pa3BUBATH ONEPATUBHYIO
noJiyueHmne u | u cBoiictB H,SO, B cBeTe | XapakTepuCTHKy cocTaBa H | (GOPMYIMPYIOT [O3HABAaTENbHYIO LEJdb M | OTBETCTBEHHOE MaMsITh HAa OCHOBE 3alaHUN
NpUMEHEeHue. npencrasiaeHuii 00 O/ U | CBOWCTB CEpHOI KUCIIOTHI CTpOSAT AEUCTBHUSA B COOTBETCTBUU C HEH OTHOLIEHHE K IO AJITOPUTMY pabOThI C
Hens: Bousicauts u | OBP; Tlonyuam 6o3mooicHocmy: | 1103HaBaTeJIbHBIE! YMEIOT 3aMEHATh | YYEHUIO TEKCTOM y4eOHMKa
U3y4UTh  COCTaB U | CPaBHEHHUE CBOWCTB | U3y4UTb OCOOCHHOCTH | TEPMHUHBI  ONpPEAENEHUSMH,  BBIOUpAIOT
CBOICTBa KHUCJIOTBI. | KOHLIEGHTPUPOBAaHHOW U | B3aUMOJAEHCTBUSA CEpHOH | 3HAKOBO-CUMBOJIMYECKHE  CpeACTBA A
Omnpenenutsb €€ | pa30aBIEHHOH  CEPHOH | KHUCIIOTHI MIOCTPOSHUSI MOJIETIH, BBINOIHAIOT ONEpaIiu
IIPUMEHEHHE. KHCIIOTBI; CO 3HaKaMH M CHMBOJIaMH, CTPYKTYPUPYIOT
(KOMOUHUPOBAHHDILL) 00JIacTH MIPUMEHEHHUS. 3HAHUSA

KoMMyHHUKATHBHBIE: y4arcst
apryMEHTHPOBaTh CBOIO TOUYKY 3pEHHS,
CIIOpUTh M OTCTamBaTh CBOIO IIO3UIHUIO
HEBPaXXIeOHBIM TS OMMIOHEHTOB 00pa3oM

13. | Asor. CTpOCHHE aroMa as3oTa, | Hayuamca: nccienoBaTh | PeryssiTuBHbIe: BBIICIAIOT M OCO3HAIOT TO, | Y MEHHE BECTH pa3BUBATH ONEPATHUBHYIO
Hemns: BBIICHUTH | MOJIEKyJa a30Ta, | OCOOEHHOCTH CTPOCHHUS aToMa | YTO YK€ YCBOCHO M YTO €Il IOJICKHUT | AUAJIOr HA OCHOBE | MaMATh HA OCHOBE 3aJaHUH
O0COOCHHOCTH CTPOEHUS | OCOOEHHOCTH CTpoeHHusl; | a3ora ucxoxns u3 11C YCBOGHHUIO, OCO3HAIOT KAa4e€CTBO M YPOBEHb | PAaBHONPAaBHBIX TI0 aJITOPUTMY PabOTHI C
azora  HWCXOoAsd W3 | OMOIOrHYecKoe Tonyuam 603MOJICHOCHb. | YCBOCHHA OTHOIIEHHH H TEKCTOM, HHANBU/YaIbHBIC
nonoxerns B 11C. 3HaYEHHE a30Ta; BHUpTyanbHO  MozenupoBath | Ilo3HaBaTe/bHbBIE: YMEIOT  3aMEHSTh | B3aMMHOTO JIUTAKTHIECKIE KAPTOUKH
(KOMOUHUPOBAHHDYLL) ¢uzngeckue ¥ | aTOM H MOJIEKYITy a30Ta TEPMUHBl  ONPEHNEIICHUSME,  BBIOMPAIOT | YBa)KESHHSA

XMMHYECKHE CBOWCTBA; 3HAaKOBO-CHIMBOJIMYECKHE  CPENCTBA  JUIA

KIIyOE€HBKOBBIE TIOCTPOCHMSI MOJICIIH, BBIMOIHSIOT ONEpaIin

GakTepum. CO 3HAKaMH M CHMBOJIAMH, CTPYKTYPUPYIOT
3HAHMSA
KoMMyHHKaTHBHBIE: yJarcst
apryMEHTHPOBAaTh CBOIO TOUYKY 3pEHMS,
CIIOpUTh M OTCTaMBaTh CBOIO ITO3UIHUIO
HEBPaKACOHBIM JUISI ONIIIOHEHTOB 00pa3oM

14. | Ammuak. Coan | cTpoeHue Monekynsl | Hayuamces: onpenensaTh | PeryasiTHBHBIE: BBIACIAIOT M OCO3HAIOT TO, | YMEHHE BECTH HET KOPPEKINHU




aMMOHMS NH3, ¢usmyeckne | 0COOEHHOCTH CTPOCHHMS | UTO YK€ YCBOGHO M 4TO eIIe ITOUIEKUT | TUAJIOr Ha OCHOBE
Hemns: OIIPEAEINTh | CBOMCTBA,  IOJIydEHHUE, | MOJIEKYJIbI aMMHaKa YCBOGHHUIO, OCO3HAIOT KAa4eCTBO M YPOBEHb | PaBHOIPAaBHBIX
CTpOEHHE  MOJIEKYJBI | paclpoCTpaHEHHE; Tonyuam 603MOJNCHOCHIb. | YCBOCHUSA OTHOIIEHHH U
amMMuaka W | XUMHUYECKHE CBOWCTBA, | BUPTYAJIHHO n3yunts | [lo3HaBaTeabHbIE: YMEIOT  3aMEHSTh | B3aUMHOTO
CHCTEMAaTH3HPOBAThH obpa3oBaHme WOHA | MEXaHW3M peaKIui TEPMHUHBI ~ ONPEACIEHHUAMH,  BBIOMPAIOT | YBa)KEHHS
CBOJCTBA. AMMOHWUSI, COJIM aMMOHUS 3HaKOBO-CHIMBOJIMYECKHE  CpENCTBA  JUIs
(omxpoimue H08020 TIOCTPOSHHSI MOJICIIH, BBHIIOJHSIOT ONEpaIin
3HAHU) CO 3HAKaMH ¥ CHMBOJIAMH, CTPYKTYPUPYIOT

3HaHUA

KoMMyHukaTnBHBIE: y4arcst

apryMEHTHPOBaTh CBOI TOUYKY 3pEeHH,

CIOpUTh M OTCTaMBaTh CBOIO ITO3UIIUIO

HEBPaKACOHBIM JUISI OIIIIOHEHTOB 00pa3oM

15. | KucaoponHbie OKCHJBI a30Ta, cocTaB W | Hayuamca: onpenensaTh | PeryisiTUBHbIE: COCTAaBISAIOT IUIaH M | YCTONYMBBII pa3BUBaTh OLIEPATUBHYIO
coeTMHEHMSI a30Ta. CcBOIicTBa a30THOH | ocoOeHHOCTH COEIMHEHHH | MOCIIeI0BATENLHOCTD IEHCTBHIA MO3HABATENbHBIH NaMsITh Ha OCHOBE 3a/IaHHUN
Llenb: co3maTh YCIOBHS | KUCIOTHI; aszora Ilo3HaBaTeJbHBIE: YMEIOT  3aMEHSTh | MHTEpEC U TI0 aJNrOPUTMY padoOThI C
Ut OIpe/IeICHUs] | KOHLIEHTPUPOBAaHHAs Ionyyam 603MOJNCHOCHb.! | TEPMHUHBl  ONPE/CIICHUSMH,  BBIOMPAIOT | CTAaHOBIICHHE TEKCTOM y4eOHMKA
3HAYCHUS azotHoi | HNO; u pas0aBieHHasi, | BUPTyaJIbHO U3Y4YHUTh | 3HAKOBO-CUMBOJIMYECKUE  CPEACTBA  JJIsl | CMBICIO00pa3yto
KUCIIOTBI JUIsi H/X U | B3aumopeiictue ¢ Cu; MEXaHU3M peakuuii | MOCTPOSHMsI MOJIEIH, BBHIMOIHSIOT ONEpanuy | med GyHKIUN
BBISICHEHUSI e€ | mpUMeHeHue B H/X. COeIMHEHUIT a30Ta CO 3HaKaMHU M CUMBOJIAMH, MO3HABATENHEHOTO
0COOEHHOCTEH. KoMMyHHUKATHBHBIE: ydarcsi | MOTHBa
(KOMOUHUPOBAHHDITL) apryMEHTHPOBAaTh CBOIO TOUYKY 3pEHHA,

CIOpUTh M OTCTaMBaTh CBOI IIO3ULUIO
HEBPaXIeOHBIM IS OIIIIOHEHTOB 00pa3oM

16. | ®ocdop u ero | cTpoeHue atoma, | Hayuamca: onpenenaTh | PeryasiTHBHBIE: COCTaBISIOT IUIAaH M | DKOJIOTMYECKOe OpraHU3aLus
coeTUHEeHMHSI. JIJIOTPONHUS, CpaBHEHHE | OCOOEHHOCTH COCIMHEHUH | MOCIIEN0BATENBLHOCTh JIEUCTBUH, | cO3HaAHME CaMOCTOATENBHON pabOThI
Lenb: co3maTh ycnoBust | CBOMCTB ~ KpacHoro u | ¢ocgopa OIPEENISAIOT MIOCIIEI0BATEIbHOCTh 10 MHAMBUAYATbHON
TSt BeIICHeHUs | Oemoro  ¢docdopa, wux | [lonyuam 603MOJICHOCMY. | IPOMEXYTOUHBIX  Llemell ¢ yderoM JUIAKTHYECKON KapTOuKe
ocobeHHOCTeH IIPUMEHCHUE; BHUPTYaJIbHO U3YYUTh | KOHEYHOIO pe3ynbTaTa
crpoenus ¢ocdopa U | XUMHYECKHE  CBOWCTBA | MEXaHU3M peaxuuii | Ilo3HaBaTe/abHBIE! YMEIOT  3aMEHSTh
€ro CBOMCTB. ¢dochopa, coeanHeHUH pocdopa TEPMUHBl  ONpPENENCHUSMH,  BBIOMPAIOT
(KOMOUHUPOBAHHDYLL) Ononmornaeckoe 3HAKOBO-CHIMBOJIMYECKHE  CPEACTBAa  JUIS

3HAaYCHHE ¢docdopa, MIOCTPOCHHUS MOJIENH, BBITIONHAIOT OIEpaIii
okcunsl  Qochopa H CO 3HAKaMU ¥ CUMBOJAMH

H3PO4, ocobennocti KoMMyHHKaTHBHBIE: y4arcst
CTPOCHHUSI KUCIIOTHI M €€ apryMEHTHPOBaTh CBOIO TOUYKY 3pEHHS,
3HAYEHHE; CIIOpUTh W OTCTamBaTh CBOIO ITO3UIHUIO
¢dochop B  mpmpore, HEBPaXXIeOHBIM TS OIIIIOHEHTOB 00pa3oM
(dochopHBIe yIOoOpEHHS.

17. Yraepon. ctpoeane  atoma  C, | Hayuamca: uccnenoath | PeryasiTuBHble: CaMOCTOSITENIBHO | Y CTOWYHBBIN opraHu3auus
[ens: onpemenuts u | AUIOTPOIHS,  CBOMCTBA, | OCOOCHHOCTH cTpoeHus! | (GOPMYAMPYIOT TIO3HABATENBHYIO II€h M | IMO3HABATENbHBIN CaMOCTOSATENLHOM paboThI
M3YUNTh OCOOEHHOCTH | MOAMGUKAIWS anMasa H | yriepona CTPOSIT JEHCTBHS B COOTBETCTBUHM C HEH WHTEpeC U 10 MHAWBUAYaTbHON
crpoennss artoma C | Tpadura; THonyuam 6o3modcnocmy: | Ilo3HaBaTeNbHbIE: YMEIOT  3aMEHSTh | CTAHOBJICHHUE JIIAKTHIECKON KapTouKe
ucxos U3 mojoxkenus | aMopdubii  C M ero | BUPTyalbHO W3YYUTh | TEPMHHBI  OMNpENENEHUSMH,  BBIOMPAIOT | CMBICIOO0Pa3yro
ero B IIC. copra:  KOKC,  Caxa, | CTpPOCHHE COCIMHEHNH | 3HAKOBO-CHMBOJIMYECKHE  CpeAcTBa Ui | IIeH QyHKIHUN
(KoMBUHUPOBaHHbIT) JPEBECHBII yromnb. | yriepona TIOCTPOCHHMSI MOJICIIH, BBIMOJHSIOT ONEPAIK | IT03HABATEIHHOI'O

Ancopbuus u eé CO 3HAKaMH ¥ CHMBOJIAMH, CTPYKTYPUPYIOT | MOTHBA

MPAKTUYCCKOC 3HAYCHHC,

3HaHHUA




XUMHUYECKHe cBoiicTBa C;
OHOJIOTHYECKOE
3HAYCHHE YTIIepoIa — 3TO
OCHOBHOM JJIEMEHT
YKUBOU NPUPOJBL.

KOMMyHl/IKaTl/IBHI)Ie: y4datcsa
APTyMCHTHUPOBAaTb CBOIKO TOYKY 3pCHUA,
CIIOpUTL W OTCTauBaTb CBOIO ITO3UIUIO
HeBpa)KHe6HI)IM JJI OIIIIOHCHTOB 06pa30M

18. | Coequnenus ctpoenue monekyn CO u | Hayuamcsa: onpenensaTh | PerynsiTuBHbIE: COCTaBIAIOT IUIaH H | DKOJIOTMYECKOE HET KOPPEKINU
yriepoaa. CO2, ¢wmuyeckue u | 0COOEHHOCTH COEAMHEHNH | MOCIen0BaTeIbHOCTh JeiicTBul, | co3HaHUE
Lenb: n3y4nTh OKCHUABI | XMMHUYECKHE CBOWCTBA; yriilepona OTIPE/ICIISIOT TIOCJIEI0BATEIILHOCTD
yrilepoga M BBIICHHUTH | MOITyYEHHE u | Ionyuam 603MOJNCHOCMb.! | IPOMEXKYTOYHBIX  Lelell ¢ yd4eToM
0COOEHHOCTH X | IpUMEHEHHE; BHUPTYaJIBEHO W3YYUTH | KOHEYHOTO pe3yibTaTa
CBOICTB. Ouonoruueckoe MeXaHHU3M peakuuii | [To3HaBaTeabHBIE: YMEIOT  3aMEHSTh
(KOMOUHUPOBAHHDLL) 3HauY€HUE, YIrIepoJ, B | COENWHEHUH yriepoja TEPMUHBI  ONPEACICHUSIMH,  BBIOMPAIOT
TIPUPOJE; 3HaKOBO-CHMBOJIMUECKHE  CPENCTBA  JUIs
Npe/ICTaBUTENH TIOCTPOEHHSI MOJICIIH, BBINOJHSIOT ONEpaIin
KapOOHATOB, 3HAYEHHE CO 3HaKaMHU M CUMBOJIAMHU
UX B IIPUPOJIE. KomMyHuKaTHBHBIE: y4arcs
apryMEHTHPOBAaTh CBOK TOUYKY 3pEHHS,
CIOpUTh M OTCTaMBaTh CBOI ITO3UIIUIO
HEBPaXICOHBIM TS ONIIIOHECHTOB 00pa3oM
19. | KpemHuii u  ero | cTpoeHus aroma | Hayuamca: uccienosatb | PeryasiTuBHble: CTaBiT y4ueOHyI0 3ajauy | 3HaHHE OCHOBHBIX opraHu3anus
coeTHHEHHUsI KPEMHHU, CPaBHEHHE €ro | 0COOEHHOCTH CTPOCHHUS | HA OCHOBE COOTHECEHHUs] TOro, 4YTO YXKE | MPUHLUIIOB U CaMOCTOSITENLHOM PaboThI
Hemns: BBISICHUTH | CBOWCTB CO CBOMCTBAMH | KPEMHHMs U3BECTHO M YCBOGHO, M TOrO, 4YTO €IIE | MPaBHI 10 UHAMBUAYaTbHON
ocobennoctu crpoenus | C; IHonyuam 603MOJICHOCHb. | HEU3BECTHO OTHOILIEHHUS K JUIAKTUYECKON KapTOuKe
aToMa  KpeMHHMA ¥ | KPUCTAJUTMUECKUI uccinenoBatk Ouosnorumdeckoe | Ilo3HaBaTenbHbIE. BBINONHAIOT ONEpaldK | IPUPOIE
OIIPENEIUTh KpPEMHMUI; 3Ha4YEHHE KPEMHUS CO 3HaKaMU U CUMBOJIaMU
3aBUCHMOCTb CBOMCTB | KPEMHHMH B IPHPOJE; KoMMyHHUKATHBHBIE: y4arcst
OT CTPOCHHUSI. Ouonoruueckoe apryMEHTHPOBaTh CBOIO TOUYKY 3pEHHS,
(KOMOUHUPOBAHHYIL) 3Ha4YeHHE KPEMHUSI. CIOpUTh M OTCTanBaTh CBOIO IIO3ULUIO
HEeBPaX/1IeOHBIM I ONIMIOHEHTOB 00pa3oM
20. | CuiimkaTHas Kpemuesas kucnora u ee | Hayuamca: uccienoBats | PeryJsiTHBHbIe: CTaBsIT y4eOHYHO 3a7ady | DKOJIOIHMUYECKOe HET KOPPEKINH
NPOMBILLIEHHOCTh conu 0COOEHHOCTH CTPOCHHUS | HA OCHOBE COOTHECEHHS TOro, 4YTO YK€ | COZHAaHUE
Hemns: U3Y4IHUTh KPEMHEBOI KHCIIOTHI W3BECTHO M YCBOEGHO, M TOrO, 4YTO €IIe
0COOEHHOCTH Tonyuam 603MOJNCHOCHb. | HEU3BECTHO
MIPOM3BOJICTBA CTEKIIA, HCCIIEe0BAThH ocobenHoctr | Ilo3HaBaTe/IbHbIE. BBIONHAIOT ONEPAIN
LIEMEHTA ¥ KEPAMUKH CHJIMKAaTHOTO MPOMU3BOICTBA CO 3HAKAMHU M CHMBOJIAMHU
KoMMyHHKaTHBHBIE: yJartcst
apryMEHTHPOBaTh CBOIO TOUYKY 3pEHHS,
CIIOpUTh W OTCTamBaTh CBOIO ITO3UIHUIO
HEBPaXXIeOHBIM TS OIIIOHEHTOB 00pa3oM
21. | Pemienue pacuerHbix | KommuectBo Bemiecta, | Hayuamca: pemate | PeryasiTuBHble: cTaBsT y4eOHYIO 3amady | 3HAHHE OCHOBHBIX OpTaHU3aIUsg
3a1a4 Macca, MOJISIpHBIF 00beM | pacueTHBIE 3a/1a9n Ha OCHOBE COOTHECEHHS TOro, YTO YK€ | MPHHIMIIOB U CaMOCTOSTENTLHOM paboThI
Hemns: 3aKpenuTh THonyuam 603MOJICHOCMYb.! | U3BECTHO M YCBOGHO, M TOTO, YTO €II€ | MPaBHJ PEIICHUS 10 MHAWBUAYaIbHON
yMeHHe BBIYHUCIIATH TIO3HAKOMUTHCS C | HEH3BECTHO pacdeTHbIX 33134 JIAKTHIECKON KapTouKe
KOJIMYECTBO BEIIECTBA, KOMOMHUPOBAaHHBIMH IMo3HaBaTeIbHbIE. BBHINOIHAIOT ONEPALUH
00beM, Maccey. 3aa9aMu CO 3HAKAMHU M CHUMBOJIAMH
22. | XuMusi HeMeTaJLIOB OcHOBHBIE PerynsituBHbIe: CTaBAT ydeOHYIO 3agady | Y CTOMYHMBBINA opraHu3anus
Hemns: TEOPETHYECKUE BOTIPOCHI Ha OCHOBE COOTHECEHHS TOro, 4YTO YK€ | IIO3HaBaTeIbHBINA CaMOCTOSTENTLHOM paboTHI
CHCTEeMaTH3HpOBaTh | M3BECTHO M YCBOEGHO, M TOrO, 4YTO €IIE | MHTEPEC 10 MHAWBUAYaJIbHON




0000IIUTE
KOPPEKTHPOBATH
3HAHUS U YMEHHUS I10
TEME

HEU3BECTHO
Ilo3HaBaTenbHBIE. BBIIOJIHAIOT ONEpPaIH
€O 3HaKaMHU U CUMBOJaMHU
KoMMyHHKaTHBHBIE: yuatcs
apryMeHTHpPOBaTh CBOKO TOUKY 3pEHUI,
CIIOPUTh M OTCTauBaTh CBOI MO3MIHUIO
HEBPaKACOHBIM JUISI ONIIIOHEHTOB 00pa3oM

CTaHOBJICHHE
CMBICIIO00pa3yro
meit QyHKIn
MO3HABATEILHOTO
MOTHBa

JUIAKTHYECKON KapTouKe

23. | Buauenne HeMe s | KoHTponb U oleHKa PeryasiTuBHBIe: OCO3HaIOT KauecTBO U | ONTUMU3M B pa3BUBaTh BHUMaHHE,
YeJI0BeKaA. 3HaHUHN YpOBEHb YCBOEHMS, OLICHUBAIOT | BOCHPHUATHU MHpa YMEHHUE aHaJIN3UpOBaTh
Hens: co3nath JIOCTUTHYTBIH pe3yabTaT OLINOKH
YCIOBUH 7151 KOHTPOJIS ITo3HaBaTeabHBIE: CTPYKTYPUPYIOT 3HAHUS
1 KOPPEKLUU 3HAaHUH KoMMyHuKAaTHBHBIE: ydaTCsl YIpaBiIsITh
10 TeME HEMETaJIJIbI. TIOBE/IEHHEM TapTHepa - yOexnaaTh ero,

(passeprymoe KOHTPOJIHPOBATh, KOPPEKTUPOBATh u
oyenusanue) OLIEHUBATh €ro JeicTBUs
CgoiicTBa HeMeTA/UI0B U UX coequHenuid. [Ipakrukym — 4 gyaca
Hean: co3naTh ycaoBus AJsi GopMUpPOBaHNsI YMeHNsI padoTaTh Hajl OCYIIECTBJIEHHEM XUMUYECKUX NpeBpalleHnid.

1. | Ilpakrtuueckas paboTa | XUMHYECKas nocyna, | Hayuamca: ocylecTBiATh | PeryasiTuBHbIe: CaMOCTOSITENIBHO | Y CTOMYMBBIN HET KOPPEKIUU
Ned, npueMbl  paboTsl C | LETOYKH XMUMHUYECKHX | (POPMYIHMPYIOT TI03HABATENBHYIO II€b M | [MO3HABATENbHbIH
«OKCIepUMEHTANbHBIE | XUMHUYECKOW IOCYNIOH, | MpeBpalleHuit CTPOSAT AEUCTBUS B COOTBETCTBUM C HEU HHTEpEC 5
3aJayd =[O  TEMe: | BHIbI xuMmuueckoit | Ionyuam 603moxchocmy. | I1o3HaBaTesIbHBIE.  BBIPAXKAIOT  CMBICH | CTAHOBJICHHE
«Iloarpynmna HOCYZBI U3Y4UTh MEXaHHU3MBbl | CUTYyaIlud pa3IMIHbIMU CPEICTBAMU CMBICII000pa3ylo
KHCIIOpOa» MPOBOJUMBIX peaKuuii ( cuMBOMBI, CXEMBI, 3HAKH), BBIIOIHSIOT | Iei GbyHKIUH
Lens: co3nath ycnoBus oIepalyy co 3HakaMu ¥ CUMBOJIAMH, CTPOST | ITO3HABATEIBHOI'O
ISt MIPOBEICHUS JIOTUYECKHE LIEMTH pacCyXICHUH MOTHBA
XMMHUYECKHUX PEeaKIii KoMMyHHKATHBHBIC: IUIAHUPYIOT OOLINE

CrocoObl  paboThHl, YMEIOT TPEACTaBIATh
KOHKPETHOE COAepKaHHe U cOOoOIIaTh ero B
MUCBMEHHOU (opme

2. | IlpakTuyeckasst paborta | XUMHUUECKas nocyna, | Hayuamces: ocyliecTBISITh PerynsiTuBHbIe: CaMOCTOSITENIBHO | Y CTOMYMBBIN HET KOPPEKLUHU
Nes. mpueMbl  paboTel  C | IIEHNOYKH XUMHYECKUX (opMyIHpYIOT TIO3HABATENbHYIO LETb U | MO3HABATEIbHBINA
«OKCIepUMEHTANbHBIE | XUMHYECKOW IOCYIOH, | IMpeBpaIleHui CTPOSIT AECUCTBUS B COOTBETCTBUU C HEH HHTEpEC U
3aJadd =[O  TEMeE: | BHIBI XUMU4ecKkol | [lonyuam 6o3modcnocme: Ilo3HaBaTebHbIE.  BBIPAXKAIOT  CMBICT | CTAHOBJICHHE
«I[loarpynma aszora u | mocyzsl H3YYUTh MEXaHH3MBbI CHUTYaIl{ Pa3INIHBIMU CPEICTBAMH CMBICIIO00pa3yto
yriepoza» MIPOBOANMBIX PEAKIHi ( cuMBOMNBI, CXEMBI, 3HAKH), BBIMOIHSIOT | Ied QyHKIIH
Lens: co3maTh ycnoBus oIeparyy co 3HaKaMH ¥ CHMBOJIAMH, CTPOST | ITO3HABATEIHHOI'O
TSt TIPOBEICHNUS JIOTUYECKHE IIETTH PacCyKICHUI MOTHBA
XMMHUYECKHUX PEaAKIIH KoMMyHHMKAaTHBHBbIE: IUIAaHUPYIOT 0OIINeE

CHocoOBl  paboTBI, YMEIOT TPEICTABIATH
KOHKPETHOE COJIep)KaHNe M COOOIaTh ero B
MICEMEHHOHN (opme

3. | IlpakTndeckast paboTa | XMMHUECKas nocyna, | Hayuamca: ocymecTBIsATh PeryasituBHbIe: CaMOCTOSITENIBHO | Y CTOMYUBBIN HET KOPPEKIHH
Ne6. mpueMbl  paboTBl  C | IIENOYKH XUMHYECKUX (hopMynHpYIOT TIO3HABaTENbHYIO LElb U | MO3HABaTEIbHBINA
«ITomyuenue, XUMHMYECKOH  TOCYJOH, | MpeBpalleHuH CTPOSIT ACUCTBHSI B COOTBETCTBUH C HEU HHTEpEC U
cobupanue U | BHUIBI XUMU4IecKol | [lonyuam 603modcnocme: Ilo3HaBaTeIbHbIE.  BBIPAKAIOT  CMBICT | CTAHOBJICHHE
pacrno3HaBaHME Ta30B» | MOCYIBI HM3Y4UTh MEXAHU3MBI CUTYallUU Pa3JInYHBIMH CPEACTBAMU CMBICIIO00pa3yIo
Ienb: co3nate ycnoBust MIPOBOJUMBIX PEAKLIUN ( cuMBONBI, CXEMBI, 3HAKH), BBINONHIIOT | HICH QYHKIUH




TSI MPOBENICHUS OIepalyy CO 3HAKAMU M CUMBOJIAMH, CTPOSIT | MO3HABATEIBHOTO
XUMHYECKHX PEaKIui JIOTHYECKHE 1EH PACCyXICHHN MOTHBa
KoMMyHMKATHBHBIE: IUTAHUPYIOT OOIIHE
CrIocoOBI  pabOTBI, YMEIOT MPEACTABISATH
KOHKPETHOE COZIepKaHHEe U COOOIIATh €ro B
MUCEMEHHOU (hopme
[NpakTuueckas pabota | XUMHYECKas nocyaa, | Hayuamcs: ocyiiecTBIsATh PeryasiTuBHbIe: €aMoCTOATENbHO | PopMUPYIOT HET KOPPEKIUH
Ne7. npueMbl  paboTBhl € | LEMOYKHA XMMHUYECKUX (GOpMYITUPYIOT TO3HABATENBHYIO II€b W | OTBETCTBEHHOE
«IKCIIEpUMEHTAIbHOE | XUMHUYECKOW TOCYIOH, | TpeBpalleHui CTPOSIT ISUCTBUSI B COOTBETCTBUH C HEH OTHOIIICHHE K
pelieHue BUJIBI XUMHIECKO# | Tlomyuam 603MOMCHOCHb: IMo3HaBaTe/bHBbIE.  BBIPAKAIOT  CMBICHT | YUCHHIO
KOMOWHHPOBaHHBIX HOCY/TbI U3YYUTh MEXAHU3MbI CHUTYaIlMH PA3IUYHBIMU CPEACTBAMHU
3a71a1» NPOBOAMMBIX PeaKIuii ( cUMBONBI, CXEMBI, 3HaKH), BBIMONHSIIOT
Llesb: co3maTh yCIoBHsI OTepaliy Co 3HaKaMU M CUMBOJIAMHU, CTPOSIT
TSI MPOBEICHUSI JIOTHYECKHE IIETH PACCYXKICHHN

XUMHWYCCKHUX peaKHI/Iﬁ

KoMMyHHKAaTHBHBIE: IUIAHHPYIOT 0OIIUe
crocoObl  paboThl, YMEIOT IPEeNCTaBIATh
KOHKPETHOE COJIepIKaHHue U COOo0IIaTh ero B
MUCBMEHHOU (hopme

Heab: co3aaTh YCa0BUA 11 GOPMUPOBAHNS 3HAHUI M YMEeHUI 00 0COOCHHOCTAX CTPOEHHSI OPraHUYECKHUX COeJl

OcCHOBBI OPraHMYecKoil XMMHH — 8 YacoB

MHEeHUM

IIpenmer Oprannyeckue Hayuamca: o0bsICHATD PeryasiTuBHBIE: OCO3HAIOT KaueCTBO U DopMHUPYIOT HET KOPPEKIHNH
opraHuveckas BEIIIECTBA. [Ipu4uHBI | 0COOEHHOCTH CTPOEHHUS aTOMa | YPOBEHb YCBOCHUSI, OLIEHUBAIOT YCTONYUBBIN
xumus. CTpoeHne MHOroo0pa3zusi yriaepoaa JOCTUTHYTBIA pPe3yabTatT MMO3HaBaTEIbLHBIN
aToMma yrJjiepoaa. COECIMHEHUI yraepoaa Tonyuam eo3mosrcHocmy: Ilo3HaBaTeabHbIE: CTPYKTYPHPYIOT HHTEpEC
Henb: n3yqutsb OOBSICHUTH IPHYUHBI 3HAHUA,
0COOEHHOCTH CTPOEHUS MHOroo0Opasue opranuueckux | KoMMyHUKATHBHBIE: YYaTCs YIPaBIATh
aToMma yriepoaa COEIUHEHUI MOBENICHHEM TMapTHepa - yOexaaTh ero,

KOHTPOJIHUPOBATH, KOPPEKTHPOBATh H

OLICHUBATh €r0 JECUCTBUS
IIpeneabHble IIpenensHble Hayuamca: o0bacHATH PeryasiTuBHBIE: OCO3HAIOT KauyecTBO U | POpMHUPYIOT aHAJTUTUYECKOE MBIIIUIEHIE
YIJ1€BOIOPO/BI. YIIAEBOAOPOABl :METAH U | CTPOEHUE MPEAEbHBIX YpOBEHb YCBOCHUS, OIICHUBAIOT | YCTONYUBBIN Ha OCHOBE 3aJaHHUH 110
MetaH ¥ JTaH 3TaH YIIEBOIOPOAOB JOCTUTHYTBIA pPE3yIbTaT MO3HaBaTEIbHBIN (hOpPMHUPOBAHUIO IOHSTHUS
Tlestb: H3yauTs Tonyuyam 6o3moorcHocmy: Ilo3naBaTenbHBIE: CTPYKTYPUPYIOT | HHTEpEC MIpeJeTbHBIE YTIIEBOIOP OB

B3aUMOIIPOBEPKHU 3HAHUA,

0COOEHHOCTH CTPOCHHUS . .
MeTANA 1 STaHa WHIWBUAYANbHBIX 3a0aHUN KoMMyHMKATHBHbIE: y9aTcsi YIPaBIATH

TOBEZICHUEM TIapTHEpa - YOeXKOATh €ro,

KOHTPOJIMPOBATH, KOPPEKTHPOBATh u

OLICHUBATh €T0 JEUCTBUS
HenpenenabHblie Henpenensusie Hayuamca: o0bscHITH PeryasiTuBHBIE: OCO3HAIOT KadecTBO U DopMuPYIOT AHAJTUTUYECKOE MBIIIUIEHUE
YIJ1€BOIOPO/BI. YIJIEBOAOPOBI : STUIIEH CTpOEHHE HeNpeeTbHBIX YpOBEHb YCBOCHUS, OIIEHUBAIOT YCTONYUBBIN Ha OCHOBE 3aJIaHMH 110
ITHIIEH. YTIEBOIOPOAOB JIOCTUTHYTBIM pe3yJabTaT MO3HaBaTEIbHBIN (hOpMHUPOBAHUIO TIOHATHS
Henn: H3YYUTH Tonyuam 603mooicHocmy: Ilo3naBaTenbHbIE: CTPYKTYpPUPYIOT HHTEpeC HenpeeNbHbIE
0COOEHHOCTH CTPOCHUS B3aUMOIIPOBEPKHU 3HAHMS, YIJI€BOAOPOIBI
STHJIEHA WHIVBUAYANbHBIX 3a0aHUN KoMMyHHKAaTHBHBIE: yJaTcs YIPaBIAThH

TOBEJICHUEM TIApTHEpa - YOSKOATh €ro,

KOHTPOJIMPOBATb, KOPPEKTHPOBATh 51

OICHUBATh €TI0 Z[CI7[CTBI/I$[




Henpenenbhbie Henpenensuoie Hayuamcs: o0bsCHAITH PerynsiTuBHBIE: OCO3HAIOT KadyeCcTBO U DopMUPYIOT aHAJIUTUYECKOE MEIIUICHIE
YIJIEBOAOPOAbI. YTIEBOAOPOAbI CTpOEHHE HETPENEIbHBIX YpOBEHb YCBOCHHS, OIICHUBAIOT YCTOWYMBBIN Ha OCHOBE 3aJJaHHH 110
AnleTHJIeH. aneTwieH YTIIEBOIOPOIOB JIOCTUTHYTBIM pe3yabTaT IM03HABaTEIbLHEBIN (hOPMHUPOBAHUIO TIOHATHS
Iens: HU3Y4YUTH Tonyuam 6o3modicnocms. Ilo3naBaTenbHbIE: CTPYKTYpUPYIOT HHTEpeC HenpeenbHbIe
0COOEHHOCTH CTPOCHUS B3aUMOIIPOBEPKHU 3HAHUA, YIIIEBOAOPOBI psiia
aleTuiIeHa UHIUBUAYATbHBIX 3aJaHUMA KoMMyHuKaTHBHBIE: y4aTCs YIIPABISTH areTuiICHa
MOBEICHHUEM TIapTHEPA - YOCXKIaTh €ro,
KOHTPOJIUPOBATh, KOPPEKTUPOBATH U
OIICHHMBAThH €0 JCHCTBUS
penenbubie Hpe TIeJIbHBIE Hayuamcsi: 00bsACHATH PerynsiTuBHbIE: OCO3HAIOT KadyeCTBO U DopMUPYIOT opraHu3zanus
OTHOATOMHbIE CIIMPTBHI: METAHON H CTpOEHHE CIIUPTOB YpOBEHb § YCBOCHMS, OIICHUBAIOT OTBETCTBEHHOEC CaMOCTOSITEIILHOM pa69TI:I
cnupThl. MeTaHo U STAHOT THonyuam eo3moocnocmn: JIOCTUTHYTBIM pe3yabTaT OTHOIIICHHE K 10 UHJUBUYaTbHON
JTanoiu. HAYYUTHCS pa3inyaTh ITo3HaBaTeJbHbBIE: CTPYKTYpPUPYIOT YUEHHIO JIUIAKTHUYECKON KapTouKe
Hens: uzyuuts METAHOJI ¥ 3TAHOJ 3HAHUA,
0COOEHHOCTH CITUPTOB KoMMyHuKaTHBHBIE: y4aTCs yIIPABISThH
Meranoia u DTaHona MOBEJICHHEM MapTHepa - YOSk 1aTh ero,
KOHTPOJIUPOBATh, KOPPEKTUPOBATH U
OLICHUBATh €r0 JCUCTBUS
OnHoaToMHbBIE KapGoHoBble  kucnotsl: | Hayuamcs: O0BSICHATH | PeryisiTMHBHBIE: OCO3HAIOT Ka4eCTBO U DopMUPYIOT OpraHu3aIus
Kap0OHOBbIE YKCYyCHast KHCIO0Ta 0COOEHHOCTH KapOOHOBBIX | YPOBEHb YCBOEGHHUS, OLICHUBAIOT OTBETCTBEHHOE CaMOCTOATEIILHON pabOThI
KHCJIOTBI. KHCJIOT JIOCTUTHYTBIM pe3yabTaT OTHOIIIEHHE K 10 UHIUBUAYaTbHON
Iestb: H3yauTs Tlonyuam gosmoorcHocmys. | T1o3HaBaTeJIbHbBIE! CTPYKTYpPUPYIOT YUECHHIO JUIAKTUYECKON KapTOuKe
- M3y PUMEHSTh MOJy4YCHHbIE | 3HAHMS,
0CO0EHHOCTH
3HAHUS Ha MIPAKTUKE KoMMyHUKATHBHBIE: YydJaTCsl YIPaBIATh
KapOOHOBBIX KHCIIOT Ha
N MOBE/ICHHEM TMapTHepa - yOexnaaTh ero,
IpUMepe YKCYCHOM
KOHTPOJIHUPOBATH, KOPPEKTHPOBATh H
KHCJIOTBI .
OIIEHMBAThH €0 JCHCTBUS
Pa3Hoo6pa3ue OCHOBHEBIE Kiacceel | Hayuamca: oueHuBath cBou | PeryjsiTHBHbIE: OCO3HAlOT KadecTBO U VYMeHue Bectn OpTaHu3aIsd
OpraHU4YecKux OpPraHUYECKUX 3HaHUs 110 BOIpOcaM Kypca | ypOBEHb YCBOCHU, OLIEHMBAIOT | JWAJOr Ha OCHOBE CaMOCTOSITENLHOM PaboThI
COeIUHEHHH. COeTUHEHUM OCHOBBI OPTaHUYECKOW XUMHUM | JOCTUTHYTBIA pPE3YyJbTaT PaBHOIPABHBIX 10 UHIUBUAYaTbHON
Ters: Honyuam osmooicnocms. ITosnaBaTebHBIE: CTPYKTYpPUPYIOT OTHOLLIEHUHU U JUIAKTHYECKON KapTOUKe
’ B3aUMOIIPOBEPKH U OLIEHKU 3HAHUA, B3aHUMHOI'0
CHCTEMAaTH3UPOBATH
KOMIBIOTEpa KoMMyHMKATHUBHBIE: yJaTcsi YIPaBIATH YBa)KEHUS
3HAHUS 00 OCHOBHBIX
MOBEZICHUEM TIapTHEpa - YOeXKOaTh ero,
KJIaccax OpTraHWIECKUX
BeIIeCTB KOHTPOJIHPOBATH, KOPPEKTUPOBATh "
OIICHUBATh €ro JCUCTBHSA
3HaueHune OrneHKa U KOHTPOITb Hayuamca: ouenmBath cBou | PeryJsiTHBHBIE: OCO3HAIOT KadecTBO # | ONTHMH3M B pa3BUBaTh BHUIMAaHHE,
OpraHu4eckoii 3HaHUs MO BONpPOCaM Kypca | YpOBEHb YCBOCHUS, OIICHUBAIOT | BOCTIPHSATHU MHpa YMEHHE aHaTN3UPOBATh
XHUMHH. XHMHH OCHOBHOM IITKOJIBI JIOCTUTHYTBIA pPE3yabTaT OIINOKHU
Hemns: co31aTh Tonyuam 6o3moorcHocmy: Ilo3naBaTeabHbIE: CTPYKTYPUPYIOT
YCIIOBUHM AJI1 KOHTPOJIA B3aMMOIIPOBEPKH U OLIEHKH 3HaHMHS,

U KOPPEeKIMW 3HaHWUH
o BOINpOCaM Kypca

XHUMHH OCHOBHOI
IIKOJIEL.
(pazeepuymoe

oyeHusarue)

KOMIIBIOTEpa




XuMus u :KM3Hb — 4 yaca
He.]'[l:: Co31aTh yCJa0BUs NJIsA (l)OpMHpOBaHI/Iﬂ yMeHI/Iﬁ M 3HAHUI 0 0€30MACHOM HCIO0JIb30BaAHNEe XUMHYECKHX BCIICCTB.

1. | Xumus u 310poBbe JlexapcTBEHHEBIE Hayuamca: HaxomuTh | PeryJsiTHBHBIE: OCO3HAlOT KauecTBO H ‘YMeHue Bectu HET KOPPEKIHUH
Lens: n3yuenue Ipenaparsl Ge3omacHble CIIocoOBI | yPOBEHb YCBOEHUS, OLICHUBAIOT | JUAJIOT HA OCHOBE
croco6oB 0e301macHOro MIPUMEHEHHUS JIEKapCTB JOCTUTHYTBIA pe3ylbTaT PaBHOIIPABHBIX
MIPUMEHEHHUS Tonyuam go3mooicHocmy: | Ilo3HABaTe/IbHBIE: CTPYKTYPUPYIOT OTHOUIEHUHN U
JIeKapCTBEHHBIX 3HAKOMCTBA C pa3JIMYHBIMHU | 3HAHUS, B3aMMHOI0
CpEnCTB rpynmaMu  JekapctB W UX | KoMMyHHMKaTHBHBIE: y4aTCsl yIpPaBIATh YBa)KSHUS
BIIMSIHUSI HA OpTaHU3M TIOBE/IEHUEM TapTHepa - yOexnaTh ero,
KOHTPOJIHNPOBATh, KOPPEKTHPOBAThH u
OLIEHUBATh €ro JeiCcTBUs
2. | Xumust ¥ numa KamopwuitHocts  OenkoB, | Hayuamcs: onpeensaTs | PeryjasiTuBHble: OCO3HAIOT KadecTBO U YMeHue Bectu HET KOPPEKINH
Henb: n3yueHue JKUPOB M  YIVIEBOJAOB. | KaJIOPUMHOCTH MIPOAYKTOB | YPOBEHb YCBOEGHMS, OILICHUBAIOT | JUAJIOT HA OCHOBE
0COOEHHOCTH U KoHcepBaHThI NHINEBBIX | MUTaHUA JIOCTUTHYTBIA pe3yJbTaT PaBHOIPABHBIX
KaJIOpUHHOCTH MUIIN HPOJIYKTOB. THonyuam go3moorcnocmy: | Ilo3HABaTe/IbHBIE: CTPYKTYpUPYIOT OTHOULIEHUH U
3HAKOMCTBa C pas3IMYHbIMU 3HAHUs, B3aUMHOI'O
MeTOoIaMHU onpexaenenus | KoMMyHMKaTHBHBIE: ydyaTcsi YIpaBIsTh YBaKEHUS
KaJIOPUHHOCTH TIOBENIEHHEM TMapTHepa - yOexaaTh ero,
KOHTPOJIHPOBATh, KOPPEKTHPOBATh u
OLICHUBATh €0 ACUCTBUS
3. | Xumuueckue CrpoutenbHble u | Hayuamca: onpedenams | PeryisiTHBHbIE: OCO3HAIOT KadeCTBO U Ymenue Bectu HET KOPPEKIHNH
BellleCTBa KaK NOZAEIOYHBIE obnacmu npuMeHeHus | ypOBEHb YCBOGHUS, OILICHUBAIOT | JHAJIOT HAa OCHOBE
CTPOMTEJbHbIE H MaTepHUAaIbL: LEMEHT, | CIMpOUmenbHblX U No00ei04HblX | JOCTUTHYTBIM pe3ynbTat PaBHOIPABHBIX
NnoJeJ04HbIe KEpPaMHKa, dbapdop, | mamepuanos Ilo3HaBaTenbHbIE: CTPYKTYPUPYIOT OTHOLICHUU U
MaTepHaJbl. MpPaMop U T.A. IHonyuam 603MOJICHOCHb. | 3HAHM, B3aMMHOTO
Henb: nzyueHue 3HAKOMCTBa C pa3nuyHbIMH | KOMMyHUKATHBHBIE: YYaTCs YIPaBIATh YBa)KEHUS
BaYKHEUIINX cmocobaMu M NpPHEMaMHU | TMOBEJACHWEM TNapTHepa - YOeXIaTh ero,
CTPOUTEIIBHBIX TIPOU3BOJICTBA KOHTPOJIHUPOBATH, KOPPEKTHPOBATh u
MaTepHaIOB OLICHUBATH €r0 JeHCTBUS
4. | Ipo6aembl Toxcuunsle, roproune u | Hayuamca: npumensams | PeryJIiTHBHbIE: OCO3HAIOT KadeCTBO U YMeHue Bectu HET KOPPEKLUHU
6e30IaCcHOr0 B3PBIBOONIACHBIE npasuna MexHUuKYU | ypOBEHb YCBOCHUS, OILICHUBAIOT | IHAJIOT HA OCHOBE
HCIMOIb30BAHUS BELIECTBA. britoBas | 6esonacnocmu npu | DOCTUTHYTBIA pPe3yabTaT paBHOIPABHBIX
XMMHYECKHUX BelIeCTB | XUMUS ucnonvzoganuu  xumuyeckux | Ilo3HaBaTeIbHbIe: CTPYKTYPUPYIOT OTHOIICHUN U
B MOBCeTHEBHOI1 sewecms 3HAHW, B3aMIMHOTO
SKM3HH. Tonyuam 603mooicHocmy: | KOMMYHMKATHBHBIE: ydaTcs  YIIPaBISATh YBa)KEHUS
Henb: n3yqutsb 3HAKOMCTBAa C pa3JINYHBIMHU | TIOBEJCHHWEM IapTHEpa - YOeXJaTh €ro,
MIpaBHJIa TEXHUKU BelIeCTBAaMH OBITOBOI XUMHUH | KOHTPOJIHUPOBATH, KOPPEKTHPOBATh u

0e30macHoCTH

OLICHUBATh €T0 JEUCTBUS

HCHTCHBHOCTB 06p8.30BaTC.HBHOFO YUpCKIACHUSA O6H_ICFO 06pa30BaHI/I}I B OGy‘-IeHI/II/I XUMHHN JOJIXKHaA OBITh HalipaBJICHAa Ha HOCTHIKCHUC 06y‘IaIOIJ_II/IMI/IC$I

CIICYIOIINX

JUYHOCHIHbBLX pe3y/ibmanmoes.

e CdhopMHUpOBaHHOCTH NMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN ydaInXxcst

PE3YJIBTATBI U3YUEHUSA




VYOexIeHHOCTh B BO3MOXKHOCTH TO3HAHHS HPUPOABI, B HEOOXOJMMOCTH Pa3yMHOTO HCIIOJIb30BAaHMS JOCTIKCHUNW HAyKHM M TEXHOJOTHH s
JaTbHEHUIIEero pa3BUTHS YEIOBEYECKOTO OOIIECTBA, yBAKEHHUE K TBOPIIAM HAYKH M TEXHUKH, OTHOILICHHE K XUMHUH KaK 3JIEMEHTY O0IeUeI0BEYeCKOM
KYJIbTYpbI

CaMOCTOATENBHOCTh B IPUOOPETEHUHN HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUN

I'oToBHOCTB K BBIOOPY KM3HEHHOT'O ITyTH B COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMU U BO3MOKHOCTSIMHU

MotuBaiust 00pa3oBaTeIbHON AEATEILHOCTHU IIKOJIBHUKOB HA OCHOBE JUYHOCTHO OPUEHTUPOBAHHOIO MOJIX0/1a

dopmHpoBaHUE IEHHOCTHBIX OTHOIIEHHH APYT K IPYTY, YUUTEII0, aBTOPaM OTKPBITHH U M300pETEHHIA, pe3yabTaTaM 00ydeHuUs

Memanpeomemuvle pe3yibmamal:

OBJ'IaI[eHI/IC HaBBIKaMH CaMOCTOATCIIBHOI'O HpI/IO6peTCHI/I5[ HOBBIX 3HaHHfI, OopraHusanuu yqe6H0171 JACATCIIbHOCTH, IIOCTAaHOBKH ueneﬁ, IJIaHUPOBAHUA,
CaAMOKOHTPOJIA U OUCHKH PE3YJIbTAaTOB cBOEH ACATCIIBHOCTHU, YMCHHUAMU IMPEABHUACTE BO3MOKHBIC PE3YJIBTAThl CBOUX JlefICTBI/II;'I

ITouumanue paBHI/I‘IHﬁ MCXKIAY HCXOJHBIMU (1)aKTaMI/I U TUIIOTE3aMU I UX O6’b$ICHeHI/I$I, TECOPETUUCCKUMU MOJCIIAMU U PCAJIbHBIMU O6T)CKTaMI/I,
OBJIaJICHUC YHUBCPCAJIbHBIMHA y‘Ie6HI)IMI/I JIefICTBI/ISIMI/I Ha IIpuMepax rumnoTes ajis 00BACHEHUS U3BECTHBIX q)aKTOB n 3KCHepI/IMeHTa.]'H)HOI71 IMPOBEPKHU
BBIJIBUTA€MBIX THIIOTE3, pa3pad0TKH TEOPETUUECKUX MOJIEEH MPOLeCcCOB WIIN SBJICHUM

dopMupoBaHWE YMEHUN BOCIPUHUMATh, TepepadaThiBaTh M MPEIBSIBIATH WHGOPMAIUIO B CIOBECHOW, OOpa3HOW, CHUMBOJHWYECKOW (opmax,
aHAJIM3UPOBATh U IepepadaThiBaTh MOJYYEHHYIO HH(POPMAIMI0 B COOTBETCTBUHM C IMOCTABJICHHBIMM 3a/ladyaMH, BBIJENSATH OCHOBHOE COJAEpKaHHE

IIPOYUTAHHOI'O TEKCTA, HAXOAWTHh B HEM OTBETHI HA ITOCTABJICHHBIC BOIIPOCHI U U3JIaratb €ro

Ilpeomemnmnoie pezyiomamol:

1. Ilo3naBaTeabHas cepa:

e JlaroT ompeeneHUs M3YyYCHHBIX MOHSATHNA: BEIIECTBO (XMMUYECKUW DJJIEMEHT, aTOM, HOH, MOJICKYJa, KPUCTAUIMYeCKas pEIICTKa,
BEIIIECTBO, MPOCTHIC U CIIOXKHBIC BEIIECTBA, XUMUYECKass GopMylia, OTHOCHTEIbHAS aTOMHAash Macca, OTHOCHTEIbHAsS MOJICKYJISIpHAs
Macca, BaJIEHTHOCTb, OKCHbI, KHUCJIOTHI, OCHOBAaHHUS, COJH, aM(OTEPHOCTh, MHIAWKATOP, MEPUOAUYECKUN 3aKOH, MEepUOAUYECKas
cUCTeMa, Mepuojandeckas TabIuIa, M30TOMBL, XUMHUYECKas CBS3b, JJIEKTPOOTPUIATENLHOCTh, CTENEHb OKHUCICHHUS, SJIEKTPOJIHT);
XMUMHYECKas peakius (XUMUYECKOe YypaBHEHHE, TEHETHYecKas CBs3b, OKHCIIEHHE, BOCCTAHOBJICHHE, DIEKTPOJIUTHUECKas
JMICCOLIMAITUS, CKOPOCTh XUMHUYECKON peaKilnm)

e OmNuCHIBAIOT JEMOHCTPAIIMOHHBIE U CAMOCTOSITENILHO MPOBEACHHBIE KCTIEPUMEHTBI, UCIIONB3YsI Il TOTO €CTECTBEHHBIN (PYCCKUH,
POJIHOM) SA3BIK U S3BIK XUMHUH

e OmNuCHIBAIOT U Pa3INYAOT U3YUCHHBIE KJIACChl HEOPTAHUYECKUX COSTMHEHUH, MPOCTHIE U CIOXKHBIC BEIIECTBA, XUMHUYECKUE PEAKIIUU

e Krnaccupuuupyor n3yueHHble OObEKThI U SBICHUS



e HaOnronaioT 1eMOHCTpHpPYEMBIE M CAMOCTOSITEIBHO MPOBOAUMBIE OTIBITHI, XUMUYECKHE PEAKIINH, IPOTEKAIOIINE B TIPHUPOJIE U B OBITY
e JlenaroT BBIBOABI M YMO3AKIIOUEHHS M3 HAOIIOAEHUH, HM3YyYEHHBIX XHMHUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3HPYIOT CBOMCTBa
HEU3YYEHHBIX BEUIECTB 110 aHAJIOTUU CO CBOMCTBAMH M3YYEHHBIX
e CTpyKTypHpYIOT U3YU4EHHBIH MaTepHal U XUMUYECKYIO HH(OPMAIHIIO, TOTYYCHHYIO U3 IPYTUX HCTOYHHKOB
e MoaenupyloT CTpOEHHE aTOMOB 3JEMEHTOB IIEPBOrO - TPETHErO0 NEPUOAOB (B paMKax H3YYEHHBIX IIOJIO)KEHUH Teopuu 3.
Pesepdopna), ctpoeHne IPOCTEHIITUX MOJICKYIT
2. lleHHOCTHO-OpHeHTHPOBaHHas cepa:
e AHaMM3UPYIOT U OLIEHHWBAIOT TOCJEACTBUSA ISl OKpYXKarolled cpeabl ObITOBOM M IMPOU3BOJCTBEHHOM JEATENbHOCTH YEJIOBEKa,
CBSI3aHHOM C TIEpepabOTKON BEIIECTB
3. TpynoBas cdepa:
e [IpoBOIAT XUMHYECKUN SKCITEPUMEHT
4. Cdepa 6e30MaCHOCTH KH3HEAEATEIbHOCTH
e Oka3pIBalOT MEPBYIO IMOMOIIb IPU OTPABJICHUSAX, OXKOTaX M JAPYrUX TpaBMax, CBS3aHHBIX C BEIIECTBAMU M JIaOOpaTOPHBIM
000pyI0BaHUEM

MeToabl M NIPUEMBI 00VYEHHS:

¢ OOBACHUTEIHLHO-WILTIOCTPATUBHBIA METO1 O0YUCHUS;

* (CamocrosTenpHas paboTa ¢ JIEKTPOHHBIM Y4EOHBIM ITOCOOHEM;
* JlouCKOBBII METOJT;

* IIpoexTHbIl MeTO

* Urposoii MeTo

* Meroa npoGieMHOro 0Oy4eHUS;

e Anammz;

* Jluckyccus;

* Jluanoruyeckui MeTox;

* [IpakTnueckas nesTEIbHOCTb;

» I'pynmnoBas camocrosiTenbHas padorta B cucteme Internet;
* IIpoexTupoBanue;

* (CMBICIOBOE UTCHHUE TEKCTA.

dopMbI KOHTPOJIA:
» TectupoBanue, TeCTUpOBaHKE C UCIIOIB30BaHUEM CHCTeMBbI Votum,

* YCTHBIH KOHTPOJb;
* CAMOKOHTPOJIb;
* BBINOJIHCHHBIC 33/1aHUS B paboyeil TeTpaau;



* pe3ynbTarhl 1a00paTOpHBIX PabOT;
* BBINIOJIHEHHBIE TIPOECKTHI.
* peEllIeHUE MPOEKTHBIX 3a/1a4

Coaep:kaHue KOHTPOJIA:
¢ 3HAHHUC NMOHATHA, TCPMHUHBI,

®* YMCHHC CaMOCTOATCIIbHO OT6I/IpaTI) Marcepurall, aHaAJIU3UPOBATH ACATCIBHOCTh UYCJIOBCKA, BHICKA3bIBATH CBOU CYXKJCHUA, CTPOUTH YMO3AKIIIO YCHU .
®* YMCHHC UCIIOJIb30BATh NOJTYYCHHBIC 3HAHHA HA IIPAKTHUKE.
OneHka 3HAaHMH, YMEHHIi M HABBLIKOB 00VYAIOIIMXCA 110 XUMHH
Onenka TEOPETUYCCKUX 3HAHUH Yyamuxcsi:

OT1MmeTKa «5»:
® TIOJTHO PAcKpBITO COACpKaHKWE MaTepraia B 00bEMe TporpaMMbl U yueOHUKA; YETKO 1 MPABUIIHHO JIAHBI ONPEIEITICHIST M PACKPBITO CONIEPKaHNE TTOHSTHH,
BEPHO HCIIOJB30BaHbl ~ HAyYHBIE TEPMUHBI, U JIOKA3aTeIbhCTBA WCIIOJIL30BAHBI PA3IMUHBIC YMEHHSI, BBIBOJIBI M3 HAOTIONEHWN W OIBITOB; OTBET
CaMOCTOSITEIILHBII.
OT1MmeTKa «4»:
® DaCKpBITO COAEp)KaHUE Marepuasia, NMPaBUIBHO JaHbI ONPEACJICHUS IMOHSATHE M MCIOJIb30BaHbl HAYYHBIE TEPMHUHBI, OTBET CAMOCTOSITEIILHBIE,
OTIPE/ICTICHNsI TIOHSATUH HETIONHBIC, JIOMYIICHBl HE3HAYUTENIbHBIE HAPYIICHUS TOCIIEA0BaTeIbHOCTH W3JI0KEHHUS, HEOOJbINEe HETOYHOCTH TPH
WCTOJIH30BAaHNHU HAYYHBIX TEPMUHOB WJIM B BBIBOJIaX a 000OIICHUIX U3 HAOIIOEITb.
OrMeTka «3»:
® YCBOGHO OCHOBHOE COJCp)KaHHE YUeOHOro Marepuajia, HO H3JIOKEHO (parMeHTapHO,; HE BCEraa IOCJIENOBATEIbHO OINpEACIICHUe TMOHATHU
HEZ0CTAaTOYHO YETKHE; HE WCIOJB30BaHbl BHIBOJBI M 00OOIICHHS U3 HAOIIONCHUS M OIBITOB, JOIYIICHBI OMWOKHA MPH MX W3JIOKEHUU; JOIMYIICHBI
OIIMOKH W HETOYHOCTH B MCIIOJIb30BaHUH HAYYHON TEPMUHOJIOTHH, OTIPEACIICHUN TTOHATHH.
OTMmeTKa «2».
® OCHOBHOE CO/Iep)KaHHME y4eOHOrO MaTepuasa He pacCKpbITO; HE IaHbl OTBETHI HA BCIIOMOTATENIbHBIE BOMPOCH! YUUTENS; JOMYILEHBI IPpyOble OIINOKa B
ONpeACTICHUH MOHATHE, IIPY UCTIOIb30BAHUU TEPMUHOJIOTHUH.
Otmerka «1»
® OTBET HA BOIMPOC HE JIaH.
O11eHKA NPAKTHYECKNX YMEHHMI YUaImxcs
1. Ouenka ymMeHHii CTABUThH ONBITHI

OT1meTKa «5»:

e MpaBWIBHO OMpE/eNeHa Iellb OIbITa; CAMOCTOATENBHO U MOCIEA0BATENBHO MPOBEACHBI MOJA00p 000PYIOBaHUS U PEAKTUBOB, HAYYHO, TPAMOTHO,

JIOTMYHO OTKCaHbI HAOMIOIEHUs U C(HOPMYITUPOBAHBI BBIBOJIBI U3 OTIBITA.
OTtmeTKa «4»:

e MpaBWIBHO OMpEJeNieHa IeJbh OMbBITa; CAMOCTOSTENILHO IMpOBeAeHa pabdoTa mo moadopy obopymoBaHus, 1-2 omMOKH, B IIEIOM TPaMOTHO H
JIOTUYHO OMHUCAHBI HAOMIONCHUs, COPMYIUPOBAHEI OCHOBHBIC BBIBOJIBI U3 OMBITA; B OMUCAHUM HAOIIOACHUH JOMYIICHBl HETOUHOCTH, BBIBOIBI
HEIIOJIHBIE.

OtmeTKa «3»:



® TIPaBUIIBHO OMpEIETICHA IEJIb OTBITA, TOA00p 000PYAOBaHUS, JOMYIIEHBI HETOYHOCTH, OTIMCAHUH HaOIoneHne, GopMUPOBAHUH BHIBOJIOB.
OrMmerka «2»:

® HE ONpeAeIeHa CAMOCTOSATENBHO LIENb OTBITA; HE MOATOTOBICHO HY)KHOE 000pyI0BaHKE; AOMYIICHBI CYIIECTBEHHBIEC OIIMOKH €ro 0(OPMIICHUN.
OrMmerka «1»

® TI0JHOE HEYyMEHHE.

2. OueHka yMeHU IPOBOAUTH HAOII01eHUSA
Yuuresab 10/KeH YYUTHIBATh:

®  IPAaBUIIBHOCTH MPOBEICHMUS,
® yYMEHUE BBIJCISTH CYIICCTBCHHBIC MIPH3HAKH, JIOTUYIHOCTH M HAYIHYIO TPAMOTHOCTh B O(DOPMIICHUH Pe3yJIbTaTOB HAOTIONCHNE U B BBIBOJIAX.
OTmerka «5»:
e MPaBWIHHO TIO 33JaHHUIO MPOBEICHO HAOIIONCHUE; BBIJCIICHBI CYIIECTBEHHBIC MPH3HAKH, JIOTHYHO, HAYYHO T'PaMOTHO O(OPMIICHBI PE3YIbTAThI
HAOJIONEHUS U BLIBOJBI.
OTmerka «4»:
e TMpaBWIBHO [0 33JaHUIO MPOBEICHO HAONIONCHNWE, TPH BBIJICJICHUU CYIICCTBCHHBIX TIPH3HAKOB Yy HAOIIOMAeMOro TIpoIlecca, Ha3BaHBI
BTOPOCTETICHHBIC PU3HAKH, JTOTYIIICHa HEOPEKHOCTh B 0()OPMIICHUH HAOTIOICHUE W BHIBOJIOB.
Ormerka «3»:
e JIOMYIIEHbI HETOYHOCTH, 1 - 2 ommbKa B MpoBeIeHNN HAOIIONEHHE 110 3a/IaHUI0 YUUTEINS; IPU BBIJCNICHUH CYILIECTBEHHBIX PU3HAKOB Ipoliecca
BBIJICJICHBI JIMIIIh HEKOTOPBIE, TOMYIIeHBI omuOKu (1-2) B odopmiieHnr HaOMIOACHHUE W BBIBOJIOB.
OTmeTka «2»:
e jomyiuieHsl omuOku (3-4) B mpoBeneHUU HAOMIONCHHUE IO 3aJaHUI0 YUUTEIsI; HEMPaBUIIBHO BBIJCIICHBI MPU3HAKU MPOIECcCca, TOMYIIEHbI ONIMOKH
(3-4) B opopmicHMN HAOTIONCHHIA U BBIBOJIOB.
Ormerka «1»
e He BJaJieeT yMEHUEM MPOBOIUTH HAOIIONECHUE.

OneHKAa BLINOJTHEHNS TeCTOBBIX 3a1aHUM:

OtMeTka «5»: yyamuiics BBITIOJHUI TeCTOBBIE 3a1aHus Ha 85 — 100%.
OtMeTKa «4»: yyamuiics BBITIOJHUI TECTOBbBIE 33/1aHus Ha 65 — 84%.
OtMmeTka «3»: yyamuiics BBITIOJHUI TECTOBbIE 33/1aHus Ha 49 — 64%.
OTMmeTKka «2»: ydaluiics BBIIOJHUI TECTOBBIE 3aaHusl MeHee ueM Ha 49%.
OT1meTka «1»: ydamuiicst He BBIIIOJHWII TECTOBBIE 3aJaHUS.



