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Pabouas mporpamma no npeamery «XuMmus» Ui oOydaromuxcs 8-9 K1accoB coOCTaBiIeHA B
COOTBETCTBUH C TPEOOBAHUSIMH CIIEIYIOMINX TOKYMEHTOB:

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «OO6 obpasoBanuu B Poccuiickoii
denepanun»

2. DepepanbHBIA TOCYAAPCTBEHHBIM CTaHAApT, YTB. NpPUKa3oM MUHOOpPHAyKH OT
17.12.2010 Ne 1897 ¢ u3MEHEHHSIMHE U JIOTIOJTHCHUSMHU.

3. Ilpuka3z Munnpocsemenus ot 20.05.2020 Ne 254 «O06 yrBepxacaun (enepaabHOTO
nepevyHs y4eOHUKOB, JNOIMYIICHHBIX K HWCIOJBb30BAaHUIO NMPH pEeaTU3alid UMEIOIINX
rOCy/IapCTBEHHYIO aKKpeIUTALMI0 00pa30BaTeIbHBIX IPOTpaMM HaudaibHOI'O OOIIEro,
OCHOBHOTO  OOmIero,  cpemHero  oOmero  0oOpa3oBaHUSl  OpPraHU3AIMIMH,
OCYILIECTBIISIOUIUMU 00pa30BaTEIbHYIO JESTEIbHOCThY.

4. KoHuenmws mperoiaBaHus yaeOHOTo TpeaMeTa « XUMHESD.

5. IlpumepHOii  OCHOBHOM  0O0pa3oBaTeIbHOM  MporpaMmbl ~ OCHOBHOTO  OOILIEro
oOpaszoBaHusi, 0J00peHHON pemnieHneM (deaepalbHOr0  y4eOHO-METOIUIECKOTO
o0bemuHeHHs 10 00I1eMy obpasoBanuio (mpotokoa ot 8 ampenst 2015 r. Ne 1/15 B
penakiuu nmpoTtokosia Ne 3/15 ot 28.10.2015 r.).

6. OcuHoBHas oOpazoBatenbHas mporpamma OO0 MOY «Ycoropckas COIL ¢ YUOIT».

7. TlonoxxeHue o pa3pabOTKe M yTBEPKJIEHUU pabOdYUX MpOTrpamMM y4eOHBIX MPEIMETOB,
KypcoB MOV «¥Ycoropckass COLI ¢ YUOID».

8. Xumus. Pabouas mporpamma 8-9 kmaccel/H.E.Ky3nenosa, H.H.I'apa, -M.: Benrana-
I'pad, 2021.

[Iporpamma u3menena u pomnosiaHeHa B cooTBeTcTBUU ¢ @OII OOO B yacTu MIaHUPYEMBIX
PE3yNIbTAaTOB U COACPIKAHMUSL.

N3yuenne XxuMum CioCOOCTBYET PEIICHUIO OOIIEH eI €CTECTBEHHO-HAYYHOTO 00pa30BaHUs
— JaTh €IWHOE TPEACTaBJICHHUE O MPUPOAE, CPOPMUPOBATH E€CTECTBEHHO-HAYYHYIO KapTHUHY
MHUpPa, MUPOBO33PEHUE M JKOJIOTHYECKYIO KYJIBTYpPYy, a TaKKe€ BHOCHUT BKJIJB (hOpMUpOBaHHE
HPAaBCTBEHHOCTH, JyXOBHOCTH, OOIIUX KJIFOUEBBIX KOMIICTEHIIM, B BOCIUTAHUE TPYIOIHOOUS,
HKOJIOTUYECKOH M OTPEOUTEIHCKON KYJIbTYPhI yIaIuXCsl.

H3ydeHne XMMHUHM B OCHOBHOM IIKOJIC MTPU3BAHO OOCCIICYUTh:

- (opMHpPOBaHHWE CUCTEMbl XMMHUYECKUX 3HAHUH KaK KOMIIOHCHTa €CTECTBCHHO-HAyYHOMN
KapTUHBI MUPA;

- pa3BUTHE JIMYHOCTH  OOYYAIOUIMXCS, WX HMHTEJUICKTYaJlbHOE M  HPAaBCTBEHHOE
COBEpILIEHCTBOBAaHUE, (POPMHPOBAHUE Y HUX TYMAHHCTHYECKUX OTHOIICHUH M HKOJIOTHYECKU
1€JIECO00Pa3HOTO MOBEICHUS B OBITY M B TPYIOBO# JICATEIILHOCTH;

- BBIPa0OTKY TOHMMAaHHUs OOIIECTBEHHON IMOTPEOHOCTH B pa3BUTHU XHMHH, a TaKKe
(dbopMuUpoBaHHE OTHOIICHUS K XMMHUHU KaK K BO3MOXKHOW OONacTé Oymymiedl NpakTH4ecKon
NS TEIIbHOCTH,

- (¢opmupoBaHue yMeHUU 0€30MacHOro OOpalleHHs] C BEUIECTBAMH, HCIOJIb3YEeMBIMU B
MTOBCETHEBHOM KU3HHU.

O01mas xapakTepucTuKa Kypca
Coneprxanue yueOHOro npenmera « XMMHsD» B OCHOBHOM IIKOJIE HETOCPEACTBEHHO CBSI3aHO C



HAyKOM XUMHEH, oTpaxaeT € OOBEKTH M JIOTHKY XMMHYECKOTO MO3HAHHs. JTO 00yCIOBICHO
POJIbIO XMMHWH B TIO3HAHWU 3aKOHOB MPHUPOABI U MaTepUaTbHOU JKM3HH OOIIECTBA, B PEIICHUU
rI00aTBHBIX TPOOJIEM YeioBeUYecTBa (IMTaHUe, 3I0POBBE, OJICK 1A, OBITOBBIC U JAPYTHE CPEICTBA
UT. I.).

B xypce xumMuu peanu3yroTcs CISIYIONUE MPUOPUTECTHRIC HICH:

2yMaHu3zayusi CoIepKaHusl, BBIpaKEHHAs! B YBAKUTEILHOM OTHOIICHUH K 00yJaroleMycsi Kak
VHUKQIBHOW pacTyIleld JUYHOCTH, CO3JaHHWE YCIOBUU Ui €ro oOydeHus, pa3BUTUS U
camopeanu3aluy;

ougpgepenyuayusi  yaeOHOTO MaTepuanga, OOCCIICYCHHAsT YPOBHEBBIM  IOCTPOCHHEM
YIeOHUKOB W 3aJaHHUi Pa3IMYHOU CTEIICHH CJIOKHOCTH,

QyHoamenmanuzayua u Memooonocusayus COAEpKaHUS TpeAMeTa KaK I[pUopuUTeTa
dbyHIaMEHTANBHBIX WJICH, TOHSATUH, TEOpUN, 3aKOHOB, TEOPETUUECKHX CHUCTEM 3HAHUH,
0000MEHHBIX YMEHUN W YHUBEPCAIBHBIX METOJI0B TIO3HAHHSI,

npoOIeMHOCMb  U3VYeHUs, pa3eumus U 0000wenus yuyebHO20 Mamepuand. BKIIOUEHUE
pa3HBIX MPOOJIEM B COJIEpPKaHUE BCEX KYPCOB XMMHH, O0OOIICHHE W CHCTEMATH3alWs 3HAHWM,
BBIJICJICHUE 0000IIAIONINX TEM B KOHIIE KYPCOB XUMUU U JP.;

Gopmuposanue XumMuyecKux NOHAMUL U UX Meopemuyeckux cucmem, peanusanus Hux
IBPUCTHUYCCKUX (DYHKIINN B aKTHBHOM JESITETHHOCTH O0YYAIOIIUXCS;

BHYMPUNpeOMemHas U MeXCnpeoMemuds unmezpayus Ha OCHOBE OOMIMX LieJel, 3aKOHOB,
TEOPHIA, TIOHATHH, CIIOCOO0B PEIICHHsI MHTETPATUBHBIX ITPOOIIEM;

9KONI02U3aYU KypCca XuMuu TIOCPEACTBOM 3KOJIOr0-BaJIeOJIOTHYECKON HANpaBICHHOCTH
COJIEpKaHUs Ha OCHOBE MIPHUHIIUIIA MPEEMCTBEHHOCTH, 0000IICHIS 3HAHMIA,

NPAKMUYecKas HanpasieHHoCcms cooepocanusi (TEXHOJIOTHYECKHA M ApPYyroil NpUKIagHON
MaTtepuan Kypca, CBEIECHUS O NMPUMEHEHHM BEIIECTB, PACKPBITHE 3HAYEHHS XUMHHU B >KU3HU
YeJioBeKa u Ip.);

PA3HOCMOpOHHee pazéumue U 80CnuUmanue 00y4arowuxcs CpeicTBaMU U BO3MOXHOCTAMU
yueOHOTo npeamera « XUMHs»;

co30aHue npeonocwvlioK Ol pazeumusi JUYHOCTH Y4YCHHKAa, €ro HHTepeca K XUMUU H
cOOCTBEHHOM IeATENbHOCTH KaK YCIOBHE CO3HATENILHOTO OBJIA/ICHUS MTPEIMETOM.

Jlis  co3HATENIbHOTO OCBOGHHUS TMpeAMeTa B KypC XHMHUH BKIIOUEHBI 00s3aTelbHbIC
KOMITOHEHTHI COJIepKaHHUsI COBPEMEHHOTO XUMHUYECKOT0 00pa30BaHusl:

- Xumuveckue 3Hauus (TEOPETUUYECKUE, METOIOJIOTUYECKUE, TPUKIAIHbIE, OMUCATEeIbHbIE —
SI3BIK HAYKHU, aKCUOJIOTUYECKUE, UICTOPUYECKUE U JP.);

- pasnuunvie ymenus, Hagviku (00IeydeOHbIC U ClIeU(PUIESCKUETIO XUMUN);

- yeHHocmHoe omHoutenue (K XUMUHU, KU3HU, IPUPOe, 00pa30BaHUIO U T. [1.);

- onvlm NPOOYKMUGHOU OesimelbHOCmU PA3HOTO Xapakrepa, o0ecreuuBarolvii pa3BUTHE
MOTHBOB, UHTEJUIEKTA, CIIOCOOHOCTEMK caMOpeaIn3aluy U IPYruX CBOMCTB JTMYHOCTH YUCHUKA;

- Klouegvle yueOHO-XumMuieckue KoMnemeHyuu.

B kauecTBe HEHHOCTHBIX OPHEHTHPOB XHMHYECKOr0 00pa30BaHUsI BHICTYMAIOT OOBEKTHI,
M3y4aeMble B Kypce XUMHUHU, K KOTOPHIM Y 00ydarouuxcs (GopMHpyeTcst IEHHOCTHOE OTHOIIECHUE.
[Ipu 3TOM Beayllyl0 poJib UTPAIOT IMO3HABATEIbHbIE IIEHHOCTH, TaK KaK JaHHBIM y4eOHbII
MpeIMeT BXOJUT B TPYNNy MPEAMETOB IO3HABATENBHOTO IMKIA, TIABHAas Iedb KOTOPOTO
3aKJIIOYAETCS B U3YUYEHUU TTPUPOJIBI.

OCHOBY nosHasamenvubiX YeHHOCHel COCTABJISIOT Hay4yHble 3HAHUS, HAYYHBIE METOJIBI
MO3HAHUS, a IEHHOCTHhIE OpPUEHTAIuH, (OpPMUpYEMBIE Yy YdYalIuxcs B TpoIecce H3yUCHHS
XUMHH, TIPOSIBIISIOTCS:

- B IPU3HAHUY LIEHHOCTH HAYYHOTO 3HAHUS, €T0 MPAKTUYECKON 3HAUNMOCTH, JOCTOBEPHOCTH, a
TaK)Ke IIEHHOCTH XUMHYECKUX METOJIOB UCCIICIOBAHMSI )KUBOU U HEKUBOU MPHUPOIBI;

- IOHMMaHUHU CJI0KHOCTU U MPOTHBOPEYMBOCTH CaAMOTO TIpoIlecca MO3HAHUS KaK U3BEYHOTO
CTpEMJICHHSI K UCTHHE.

B kauectBe 06vmexkmosé yennocmetl mpyoa u Ovima BBICTYNAIOT TBOPUYECKas CO3UAATEIbHAs
JeATeNbHOCTb, 3J0POBBI 00pa3 )KU3HHU, & YEeHHOCMHbLE OPUECHMAYUU COOEPAHCAHUSA KYPCA XUMUU



MOTYT pacCMaTpUBATLCS Kak (OPMUPOBAHUE:

- YBOXXHUTEIHLHOTO OTHOIICHHSI K TBOPYECKOM CO3HMIATEIILHOM IeATEIHbHOCTH;

- IOHUMaHUs HEOOXOIUMOCTH 3/I0POBOTO 00pa3a KU3HH,

- MOTPEeOHOCTH B OE3YCIOBHOM BBITIOJHEHUH IPABWJI OE30MMACHOTO HCIIOJIB30BAHUS BEIIECTB
B IIOBCCAHECBHOM XKU3HU,

- CO3HATEIBHOTO BBIOOpa Oy ayiel mpopecCHOHATBHON IesATSIHHOCTH.

Kypc xumuun o0nmaaeT peaqsbHbIMA BO3MOKHOCTSIMHE JUIT (JOPMUPOBAHUS KOMMYHUKAMUBHBIX
yeHHocmell, OCHOBY KOTOPBIX COCTABJISIIOT MPOIECC OOIIEHHUs, TPaMOTHAsI peyb, a IICHHOCTHBIE
OpHEHTAIIMM HATIPABJICHBI HA (JOPMUPOBAHUE Y YUAIITHXCS:

- HaBBIKOB TIPAaBUJILHOTO HCIIOIB30BAHUS XUMHUYECKON TEPMHHOJIOTHH U CUMBOJIUKH,

- MOTPeOHOCTH BECTH JHMAJIOT, BBICTYIIMBATh MHCHHE ONTIOHEHTA, Y9aCTBOBATh B JIUCKYCCHH;

- CIIOCOOHOCTH OTKPBITO BBIPAXKATh W apryMEHTHPOBAHHO OTCTAMBATH CBOIO TOUKY 3PCHHUS.

MecTo Kypca XMMHHU B Y4eOHOM IJIaHe
®denepallbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEeNbHBIM CTAHIAPTOM MPEIYCMOTPEHO U3YUYCHHE



Kypca XMMUHU B OCHOBHOM I1IKOJIE KaK 4acTU oOpa3oBareiabHOU oOnactu «EcTecTBEHHO-HAy4HbIE
IIPEIMETBD.

OCoOeHHOCTH CO/IepKAHMSI Kypca XUMHH SIBJISIOTCS TJIABHOW MPUYMHON TOTO, YTO B yUeOHOM
IUIaHE ATOT MPEAMET MOSIBISIETCS MOCIEAHUM B PSly €CTECTBEHHO-HAay4YHBIX JUCLUIUIMH,
IIOCKOJIBKY JJISl €0 OCBOEHUS IIKOJbHUKHU JOJIKHBI 00J1a/1aTh HE TOJILKO OIPEIEAEHHBIM 3a11acoM
[IPEIBAPUTENIbHBIX €CTECTBEHHOHAYUHBIX 3HAHMM, HO M JOCTaTOYHO XOPOLIO Pa3BUTHIM
a0CTPaKTHBIM MBIIIJICHUEM.

PabGouas mporpamma Ha M3y4eHHE XMMHUM B OCHOBHOW IIKOJE OTBOJUT 2 Y4YEOHBIX Haca B
HEJIeNIo B Te4eHue aByXx JieT (8 u 9 kmaccor). Beero 136 wacos.

[Iporpamma peanu3zoBaHa B YyueOHMKAaxX XHMHH, BBITYHIEHHBIX M3qaTenbckuM LEHTpOM
«BenTana-I'pad»:

Kysneyosa H. E., Tumosa U. M., I'apa H. H. Xumusl. 8 kitacc;

Kysneyosa H. E., Tumosa U. M., I'apa H. H. Xumusi. 9 knacc.

Pe3ynbTaThl 0OCBOCHHS KypCca XUMHH
JInYHOCTHBIE pe3yabTaThl



JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OIIero o0pa3oBaHUs
JOCTUTAIOTCS B X0/ OOYUEHHs] XUMUU B €IUHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEIFHOCTH B
COOTBETCTBMM C  TPAJAULIUOHHBIMH  POCCHHCKAMHU  COLIMOKYJIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MpaBWJIAMH U HOPMaMH IOBEACHUS U
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE PE3yAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH M pACIIMPEHHUE OTbITa JESITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAHHS 3HAYCHHUS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHOW HH(OpMAIUeid O MepeoBhIX JTOCTHKCHUSX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOWCTBe
MUpa 1 o0IIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TpaBWJIaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE,  KOMMYHHKATUBHOW  KOMIETEHTHOCTH B  OOIIECTBEHHO  ITOJIE3HOW,
y4eOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYIMX BHIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPU BBIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBITIOJTHEHUN XHUMHYECKHX DSKCIEPUMEHTOB, CO3AaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHUMAHHUIO W B3aMMOIIOMOIIN B IIPOIlecCe ITOH ydeOHOW AeATETbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M TMOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPAaBCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHUS MOCIIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MNPEACTaBICHHUS O  BENIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUS  CYHNIHOCTM HAyYHOW KapTUHBI MHpa, MNPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C MPHPOJHOM Cpeloi, O pojH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHbIE MOTHBBI, HAllPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI IO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOMAeMbIX IIPOLECCOB U SBJICHUH, IO3HABATEIbHOH,
UH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPHI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIILHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEpPaTypOH, JOCTYHHBIMH TEXHHYECKHMMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M ITO3HAHHMIO, JIO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M MCCIEJOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTHU JKWU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 37I0pOBbIH 00pa3 >KW3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOJIsl, HApKOTHKOB, KYPEHHs), HEOOXOJMMOCTH COOIIOAECHUS
npaBUa 0€30MaCHOCTH IMpH OOpalleHMH C XMMHUYECKMMH BeELIECTBAMHU B OBITY U pealbHOMN
KU3HU;

5) TpyA0BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuii 1 Tpyaa pa3iudyHOro poja, yBaxxeHHue K
TPYLy M pe3yiabTaraM TPYAOBOH [eATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOp WHAMBUIYAJILHOM TpaeKTOpUHU



MPOJIOJDKEHHsT 00pa3oBaHUsl C Y4ETOM JIMUYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMHH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHATBHON Cpeae;

6) IK0JI0rHYeCKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHWE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, IOHUMAHUE LIEHHOCTH 3JJ0POBOro U Oe30macHoOro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (U3WYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
0CO3HAHME IIEHHOCTH COOJIO/ICHHS TPAaBUII 0€30TIACHOTO TIOBEACHUS MPH paboTe C BEIIECTBAMH,
a TAaK)KE B CUTYalMsX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOCH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, MOJy4yaeMble NPU HM3YYEHUM XHUMHH, JUISI pelIeHUus
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEAOi, JJIsl MOBBILICHUS YPOBHS KOJIOTUYECKOT
KYJIbTYpPbI, OCO3HAHHUS INI00ATILHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
IIOCPEACTBOM METOJIOB XUMUH, SKOJIOTUYECKOTO MBIIUICHHS, YMEHHsI pPYKOBOJICTBOBATHCS UM B
IT0O3HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

MertanpeaMeTHbIe pe3yabTaThl

B cocraBe MmeranpeaMeTHBIX pPE3YyIbTaTOB BBLACISAIOT 3HAYMMble s (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAY4YHbIE TOHATUS (3aKOH, TEOpHs, MPUHIUI, TUNOTe3a, (akKT, CHUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MpeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBUS (IMO3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIC, PEryISTUBHBIE), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBUS

ba3oBrble 1ornyeckue 1eMCTBUSA:

YMEHUSI MCIHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMMHUYECKHX MOHATHH (BBIIENSATH UX XapaKTepHbIE TMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JPYTUMU MOHITHUSIMHU), UCIOJIH30BATh MOHATUS U1 OObICHEHUS
OTIENbHBIX (PAKTOB U SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIMI, YCTaHABIMBATH IPUYMHHO-CIICICTBEHHbBIE CBS3H
MeXay 00bEKTaMU U3Y4eHUsl, CTPOUTH JIOTMUECKHUE pacCyXIeHus! (MHAYKTUBHBIC, I€JyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

yYMEHHE MPUMEHATh B IMpoliecce MO3HAHMs MOHATHS (IIPEIMETHbIE U METAalpeAMETHHIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCIOJNb3yeMble B XUMHUH, MPeoOpPa3oBBIBATH IIUPOKO
MpUMEHSIeMbIE B XUMHH MOJIeJIbHbIC MPEACTABICHUS — XMUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHUE XHUMHYECKOW peakuuu — TMpU pelIeHHd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHbIC NMPU3HAKH H3Yy4aEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMUYECKUX pPEeaKuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIEACTBEHHBIE CBS3U U
MIPOTUBOPEYUS B U3y4aeMBIX IIPOLECCAX U SABICHUIX.

ba3oBrble ncciieqoBarejbCKue 1eHCTBHA:

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAa4€CTBE MHCTPYMEHTA IO3HAHM, a
TaKkKe B KayecTBe OCHOBBI JUIsi (OPMHPOBAHUS TUIOTE3bl IO MPOBEPKE MPABUIBHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEACHUIO YUYEHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HaOMI0aTh 3a X0J0M IpoIlecca, CaMOCTOSTEIbHO TPOTHO3UPOBATh €TI0
pe3yiabTatr, (opMyIHpoBaTh 00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OTbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETaHHOM padoTe.



Padora ¢ undopmanueii:

yMeHHUE BbIOMPATh, aHATM3UPOBATh U UHTEPIIPETUPOBATH HH(POPMAITUIO PA3TUYHBIX BUIOB
1 (OpM MpeCTaBICHHS, TOTYIaeMYIO U3 Pa3HbIX HCTOUHUKOB (HAYYHO-NIOIYyJIsIpHAs JIUTepaTypa
XMMUYECKOTO COJICp)KaHUs, CIpPaBOYHbIE MocoOus, pecypcsl WHTepHeTa), KPUTHYECKU
OILICHUBATh MTPOTHBOPEUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHUE IPUMEHSATH PA3JIMUHBIE METO/IBI U 3aIPOCHI P TIOUCKE U 0TOOpEe MHPOPMAITUH
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJTHEHUSI YIEOHBIX U TO3HABATEIBHBIX 33144
ONpEeAeNEHHOr0 THUIA, NPUOOPETEHHE ONbITa B OO0JACTH HUCIHOJIb30BAaHUS HH(OPMALMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOTHH, OBJA/ICHHE KyJIbTYpOi aKTHBHOTO MCIOJIB30BAHUS PA3TMYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMAlbHYIO (OpMYy MpeAcTaBIECHUS
nH(pOpMallMl M WJUIIOCTPUPOBATH pellaeMble 3a/a4ll HECJIOXKHBIMM CXEMaMH, JuarpaMMaMi,
npyruMu popmamu rpaduk U UX KOMOMHAIUSMUY;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATh B Ipolecce y4EeOHOH M HCCIEeI0BATEIbCKOM
JESITeIbHOCTH UHPOPMAIIUIO O BIUSHUU IPOMBILIUIEHHOCTH, CEIbCKOTO X03HUCTBA U TPaHCIIOpTa
Ha COCTOSTHHE OKpY)Karollel MPUPOTHON CPEIbl.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHS 3a/laBaTh BOINpPOCHl (B XoJe Juasora W (WJIM) JUCKYCCHUH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIHPOBaTH CBOM MPEIUIOKEHUS OTHOCUTEIBHO BBINIOJHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHHUSI MPEJCTABIIATD MOJyYEHHBIE PE3YJIbTaThl T03HABATEIBHON JESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeNaTh IMPE3eHTALUI0 PEe3yJIbTaTOB BBIMOIHEHHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1Ta00OpaTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

YMEHHsI yUeOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABaTENIbHOU U
HCCIIEIOBATENIbCKOM AESITETbHOCTH MpPU PEIIEHWH BO3HUKAIOUIUX MpoOJieM Ha OCHOBE YyuéTa
O0IMX MHTEPECOB M COIJIACOBAHMS TMMO3HUIHN (0O0CYXACHHS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUIA, ONpeAeseHue KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI M Ipyrue).

PeryasiTuBHble YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIbHO ONPENENTh 1eNId AesITeNbHOCTH, IJIAHUPOBAaTh, OCYLIECTBIISTD,
KOHTPOJHUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosnee dA(pdexTuBHBIC CHOCOOBI  pemieHWs Y4eOHBIX M [MO3HABATEIBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JIEHCTBUI MpHU
BBITIOJIHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX U PEAKIUAX, OI[CHUBATh COOTBETCTBHE IMOJIyUEHHOTO Pe3y/IbTaTa 3asiBICHHON IIelH,
YMEHHE UCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpeIaraéMble B YCIOBUU 33JaHUM.

IIpenmeTHbIe pe3yJibTATHI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHHIO OO0S3aTENIHOTO COJEpyKaHMS,
YCTaHOBJICHHOTO JaHHOM (exepanbHON pabouell mMporpamMMmol, BBIIENAIOT: OCBOECHHBIE
oOyJarolMMHUCsT Hay4dHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHMH, creruduueckue s
npeaMeTHON o0macTh «XuMUs», BHJBI JEATENBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEpHpeTalny, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce mpeaMeTHble pe3ylbTaThl Ha Ga30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y O0OyUAIOIUXCS YMEHHUI:

® PacKphIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHIA: aTOM, MOJEKYJIa, XUMHUECKUN

JJIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMeChb (OJHOpPOIHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTh, OTHOCUTENIbHAs aTOMHAas W MOJIEKYJIsIpHas Macca,



KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [J0JsS XUMHUYECKOIO
JJIEMEHTa B COCAMHEHHH, MOJISIPHBIA 0O0BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas peaKiys, Kiaccuukanus
peakuuii: peakluu COEAUHEHUS, peaKluu pa3IoXKEeHHs], PEaKIIMK 3aMEIICHUs], peakLun
oOMeHa, 9K30- ¥ YHIOTEPMUYECKHE PEAKIHH, TETUIOBOK d(PPEKT peakuu, sSApo aToMma,
NIEKTPOHHBIA CJIOM aToma, aTroMHas OpOuUTajb, pajuyCc aroMa, XUMHUYECcKas CBS3b,
MOJISIpHAsl M HETOJIIpHAsi KOBAJEHTHAas CBA3b, MOHHAs CBS3b, MOH, KAaTHUOH, AHUOH,
pacTBoOp, MaccoBas J0J1s BelllecTBa (IPOLEHTHAsI KOHLIEHTPAllKs) B pacTBOPE;
WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IMOHATUH M NPUMEHATH 3TU
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX IPEBPALCHUI;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBlIeHHUs (OpMya BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTIPEJIENIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
ONpeNeNEHHOMY KJIacCy COEAMHEHHH 1o QopmyaaMm, BHUJA XUMHUYECKOH CBS3U
(KoBaJIeHTHasl U HOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuogmyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
MMOHMMAaHHE TMEePUOINYECKON 3aBUCUMOCTH CBOICTB XHMHUYECKUX 3JIEMEHTOB OT HX
nonoxkeHuss B Ilepuoanueckoit cucteme, 3aKOHOB COXpPaHEHMs] MacChl BEUIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTaipo;
OTHCHIBaTh M XapakTepuszoBaTh Tabmuunyto (opmy Ilepuoauueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3InyaTh IMOHATUS «JaBHas moarpymnmna (A-rpymma)» u
«mmoboynass moxarpynma (b-rpymma)», Mameie W OOJBIIME TEPHOMBI, COOTHOCHUTH
o0o3HavYeHusl, KOTOpble UMeroTcsl B Tabnune «llepuoauueckas cucreMa XMMHYECKUX
anemeHntoB JI. 1. MenzeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHUX DJIEMEHTOB (COCTaB MW 3apsia sAapa, oOLIee 4YHUCIO 3JIEKTPOHOB H
pacnpeenieHue uxX Mo IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakuuu (IO YHUCIYy W COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
sddexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIME XUMHUYECKHE CBOICTBA BEIIECTB Pa3IUYHBIX
KJIacCOB, MOATBEp)KJas  OMHCAHWE NPUMEpPaMH  MOJICKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCHMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUI B pa3IUYHBIX YCIOBUSX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYEO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTA 1Mo (popmylie COeTMHEHHs, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOHN peaklnuu;

IIPUMEHATh OCHOBHBIE OIEPALlMH MBICIUTEIBHON AEATEIbHOCTH — AHAJIW3 M CHHTES,
cpaBHEeHHe, 0000IIeHNe, CUCTEMATH3AIHIO, KIacCU(UKAIUIO, BBISBICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3€ — JJI M3YYEHHUs CBOWCTB BEIECTB U XMMHYECKHUX PEAKIIHM,
€CTeCTBEHHO-HAyyHble =~ METOJbl ~ MO3HAaHUS  —  HaONIOJeHUEe,  HM3MepeHHe,
MO/IETIMPOBAHUE, FIKCTIEPUMEHT (pealibHbIii 1 MBICIICHHBIH );

ClIeZIOBaTh MpaBUJaM TIIOJIb30BAaHUS XUMHUYECKOH mocyqod u  1abopaTOpHBIM
o0opy/ZOoBaHHEM, a TaKke MpaBUiIaM OOpallleHUs C BEUIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMU 10 BBINOJHEHUIO Ja00pAaTOPHBIX XMMHUYECKHX OIBITOB 1O MOJTY4EHHIO
U coOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOAOpPOJA U KHUCIOpOJa), NMPUTOTOBJICHUIO
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pacTBOPOB C OMPEAEIEHHON MAacCOBOM OJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJAUTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C MOMOIIBIO HHANKATOPOB (JIAKMYC, (heHOoNpTaIeHH, METUIIOPAHK U JPYyTrHe).

K xoniy oOydenus B 9 kjacce mpeaIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0OyUAIOIIUXCS YMEHUN:

PacKphIBaTh CMBIC OCHOBHBIX XMMHYECKHX MOHATHI: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKHUCICHHS, XMUMHYECKas pPeakius, XUMUYecKas
CBSI3b, TEIUIOBOU A((PEKT Peaklnu, MOJIb, MOJISIPHBIA 00BEM, PAacTBOP, DIEKTPOJHUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAs] TUCCOLMAIMS, pEaklUud HOHHOTO oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHMble U HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIbD,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBajleHTHAsi, MOHHAs, METaJUIMUecKas), KpUCTAIJIMYECKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, MpeleibHO JOIMyCTHUMast
koHueHntpanus [1/IK Bemectna;

WJLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TIOHATHH W TPUMEHSTH ITH
MIOHATHS TIPU ONMCAHUH BEIECTB U MX MPEBPALICHUI;

UCIO0JIb30BaTh XMMHMUYECKYI0 CHMBOJIUKY JUISl COCTaBlieHHS (OpMYJn BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIU;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSX PA3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopMynaMm, BUJ XUMUYECKOUN CBsI3U (KOBaJEHTHAas, MOHHAS,
MeTajyinyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAJIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbica [lepuonuueckoro 3akona [[. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHMUMAaHHE: ONUCHIBATh M XapakTepus3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas mnoiarpymma (A-
rpynmna)» u «mobounas noxarpynmna (b-rpymma)», Mameie u  OoJbIIME TIEPHOJIBI,
COOTHOCHUTH 0003HAYEHHUS, KOTOpblE HMEIOTCA B MEPUOJAUYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsn aapa, o0IIee Ynuciao 3JIEKTPOHOB U paclpeiesieHne UX 0 JIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIMEe 3aKOHOMEPHOCTH B H3MEHEHHWU CBOWMCTB JJIEMEHTOB U HX
COEIMHEHUH B MpeJesax MalbIX MMEePUOJOB U TJABHBIX MOJATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakuuu (MO0 YHUCIY W COCTaBy YYacTBYIOUIMX B PEAKLUHU BELIECTB, MO TEIUIOBOMY
3pexTy, M0 U3MEHEHHUIO CTENIEHEeH OKUCIIEHUS] XMMUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCBHIBATh) oOLMEe M cHenuduyeckue XHMHUYECKHE CBOMCTBa
MIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEPXK/1asi ONMMCAHUE IPUMEpaMH MOJIEKYISAPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMHUYECKUX PEAKLIUH;

COCTaBJIATh YPaBHEHUS SJIEKTPOJIUTUYECKON TUCCOIUALINN KUCIIOT, IeJIoueii U coJle,
MIOJIHBIE M COKpAIIEHHBIE YPAaBHEHUS peakuii HOHHOTO 0OMEeHa, YpaBHEHUS PEaKLUH,
MOJITBEPXKAIOIINX CYIIECTBOBAHHE TE€HETHMUYECKOHW CBSI3M MEXIY BEIIeCTBaMU
Pa3IMYHBIX KJIACCOB;
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® pacKpblBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI IMOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUIN B Pa3JIMUHBIX YCIIOBUSIX;

®  BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (popMylie COETMHEHMSI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOH peakluu;

e coOmogaTh INpaBWJa IOJb30BaHUS XMMHUYECKOM TMOCYyIOH U J1abOpaTopHBIM
o0opy/noBaHHEM, a TaKXke IMpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMH TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB TIO MOJTYYCHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKIUU, MOJATBEPHKAAIOLINE KAYECTBEHHBIM COCTaB Pa3IM4HbIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IMYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CUJIMKaT-, Cylbdar-, THAPOKCUI-UOHBI, KATHOHBl AMMOHHMS W HOHBI H3YYCHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHMUECKUX BEILECTB;

® [PUMEHATH OCHOBHBIE OINEPALMU MBICIUTENBHON AESITETbHOCTH — aHaJU3 U CUHTES,
CpaBHEHME, 0000IlIeHne, CHCTEeMATHU3allhi0, BBIIBIEHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIHM, €CTECTBEHHO-
HayyHble METOJbl TO3HaHHWA — HaOJIOJeHHWe, U3MEpeHHe, MOJIeIUpPOBaHUE,
9KCIEPUMEHT (peabHbIA U MBICJICHHBIN).

Coneprxanue npeaMera
8 kuacc.
IlepBoHaYanbHbIE XMMUYECKHE NOHATHUS

8 KJIACC
ITepBonavajbHbIE XUHMHYECKHE TOHATHS
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[Ipenmer xumuu. Posib XMMUM B KW3HU YEJIOBEKA. XHMMHS B CHUCTEME HayK. leina u
BemiecTBa. Pusznueckre CBOWCTBA BELIECTB. ArperarHoe cocrosiuue BemiectB. [lonsitue o
METO/IaX IMO3HAHUS B XUMHH. YuCThIe BemecTBa U cMecu. CrocoObl pa3/ieieHusI CMeceH.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JeMeHThbl. CHMBOJBI XUMHUYECKHUX DJIEMEHTOB.
[IpocThie U cioXxHbBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAsI
Macca. MaccoBasi 40151 XMMUYECKOIO JIEMEHTA B COSMHEHUH.

KomnnuectBo BemectBa. Moab. MonsipHas macca. B3auMocCBS3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMHUUECKUX COCTMHEHUH.

Ousnyeckue M XUMHUUYECKHE SIBJICHUSA. XUMHUYECKas peakius U e MNpu3HaKd. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHEe ypaBHeHUsA. Kiaccupukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON TOCYJOM, MpaBmiiaMu palbOThl B JIabOpaTopuu M MpUéMamu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYAOBAaHUEM, M3yUYE€HHE W OMHUCAaHWE (DU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIEeCTB, HAOMIOAeHNE (PU3NYECKUX (TUTaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJTUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOH) SIBJICHUH, HaOIIOACHIE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHUS XWMHUYECKHX peaknuii (pa3jokeHwe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (II), m3ydenme cmocoGoB
paszenieHuss cMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpPOBaHUE, BBIMApUBAHHUE, TUCTHIUISALIMS,
xpomatorpadus, MpOBEeIEHHWE OUYUCTKA TMOBAaPEHHOM COJM, HAONIOJEHWE U OINMCAHUE
pe3yNbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXpPaHEHHs] MAacChl, CO3JaHUE
MOJIENIe MOJIEKYIT (II1apOCTEeP KHEBBIX).

BaxHeiinue npeacTaBuTe;Id HEOPraHUIeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3ieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHs).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TOMy4YeHHsS KHUCIOpoJa B JabopaTopuu U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoaudUKanus
KHCIIOpO/a.

TemmoBoit »¢hdekT XUMHUECKONH peakIuH, TEPMOXUMHUYECKHUE YpaBHEHHS, 5K30- H
SHAOTEPMHUUYECKUE peaKUuHU. TOIMIMBO: Yroidb M MeETaH. 3arps3HEHUE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSI.

Bonmopon — »smemeHT M mpoctoe BemiecTBo. HaxokneHue Boaopoda B MPUPOJIE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoydeHus. KuciaoTs! u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelieHHble U
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Js BEUIECTBAa B
pactBope. XumMudeckue cBoWcTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3ZHU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BoA. OXxpaHa UM OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdeckux coeauHenuid. Oxcunbl. Krmaccuduxamust OKCHAOB:
cojieoOpa3yolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasytomue. HomeHknarypa
okcu10B. DU3nyecKkue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyueHne okcuaoB.
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OcHoBanmsi. Krnaccudukaruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanmii. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugpukanus kucinor. Homenknatypa kuciaor. @usnyueckiue U XUMUYECKUE
cBoiicTBa KucaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneil. @uznueckue U XUMUYECKHe cBOMcTBa coseil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXAY KlacCaMU HEOPTraHUUECKUX COEANHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpPEJIEJICHNUE COJIEpKaHNs KUCIOpoia B BO3yXe, MOIydYeHue, coOupaHue,
pacrno3HaBaHHe M M3y4eHHE CBOICTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJEWCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHUS U NpEKpallleHus ropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCUJOB M ONUCAaHUE HMX CBOMCTB, IMOJy4YeHHE, COOMpaHHUE, paclo3HaBAaHUE U
M3y4YeHUEe CBOWCTB BOJOpojAa (TopeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom memu (1)
(BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPHAIIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIMUYECTBOM
1 Momb, HcciaenoBaHUe OCOOEHHOCTEN PACTBOPEHHUS BELIECTB C PAa3IMYHOW PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM JOJIed pacTBOPEHHOIO BEIIECTBA,
B3aUMO/JICHICTBUE BOJABI C MeTajylaMd (HaTpueM M KajblueM) (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIEOBaHHEe OOpa3lO0B HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C METaJlVIaMH,
peakuuii HeUTpaiu3aluu, TMOJYyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTMHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgeseeBa. CtpoeHre aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mOMBITKM KJIAcCU(UKALMK XUMHYECKUX dieMeHToB. [loHstHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leprogudeckoid cucTembl
xumuyeckux anemeHtoB JI. WM. MengeneeBa. llepuonbr u rpynnbel. DU3MUECKHIl CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI FJIEMEHTA.

Crpoenune artomoB. CoctraB aroMHbIX szaep. M3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHX 3IeMeHTOB [lepuondeckoil CucTeMbl
J. W. MenpneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUIO B
[Tepuonnueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMHUYECKHUX 3JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauyeckoil CUCTEMbI XUMHUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U nipakTtuku. 1. . MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJIsIpHAsT) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMHYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenb  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchb
OKHUCIIEHUS U BOCCTAHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:
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M3y4YeHHe OOpa3IOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE THAPOKCHA
LMHKA C PAacTBOpaMU KHUCIOT M IIEJIOYeH, MPOBEJACHHUE OIBITOB, WILIIOCTPUPYIOIUX TPUMEPDI
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKlUii (rOpeHUe, peakliuy Pa3ioKeHHs], COCTUHEHU).

Mescnpeomemmuoie céazu

Peanuzarust MeXIpeAMETHBIX CBA3CH MPH M3y4YEHUM XMMHUH B 8 KJIACCE OCYIECTBIIACTCS
Yepe3 HCIOJb30BaHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX TMOHSATHH, TaK W TIOHSTHI,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO 1IUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TOHATHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHaJIMu3, CHHTE3, Kiaccuduxanus, NEePUOIUIHOCTD, HaOJI0IeHHE, IKCIIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, DdJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJI, HN30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsij, BEIIeCTBO, TeJl0, 00BEM, arperaTHoe
COCTOSIHME BEIECTBa, ra3, (U3MYECKHE BEIMYHMHBI, CAMHHUIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, nprxanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHEpasIbl, TOPHBIE TOPOABI, TIOJE3HBIE
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKas peakius

[lepmognueckuit 3akoH. Ilepuommueckas cucrema xumuyeckux osaemeHtoB [l M.
MenneneeBa. CrTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XHUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallvs, KalblMsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 2JIeMeHTOB B [lepuoanyeckoil cucteMe U CTPOEHUEM HX aTOMOB.

CtpoeHue BellecTBa: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBAa OT THUIA KPHUCTAUIMYECKOW PEHmETKH W BHUJA XUMHUYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3jIMYHbIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakiuil Mo pa3InYHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYacTBYIOIIMX B pEakUUW BEHIECTB, IO TEIIOBOMY 3(dekTy, mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTajau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXHUMHYECKHUE YPAaBHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTEHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. [loHsTre o xXuMHYeckoM paBHOBecud. DaKTOpbI, BIUAIOIINE Ha CKOPOCTh
XMUMHYECKOHN peaKlny U MOJIOKEHNUE XUMUIECKOTO PAaBHOBECHSL.

OKHCAUTENFHO-BOCCTAHOBUTENBHBIC PEAKIIMU, DJICKTPOHHBIM OajaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBlIEHUE YPaBHEHHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a HIEKTPOHHOTO OanaHca.

Teopust PMEKTPOIUTUYECKON AUCCOLMALMK. DIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTHoHBI,
aHUOHBI. MeXaHu3M JHUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHJIAMH XUMHUYECKOW CBS3U.
Crenens auccormanuy. CUIBHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuuu moHHOro 0OMeEHa. YCIOBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, TIOJHBIC H
COKpall€HHble MOHHbIE ypaBHEHMs peakuuil. CBOWCTBA KUCJIOT, OCHOBAaHHUM M COJIEH B CBETE
MpeCTaBICHU 00 SJIEKTPOIUTUYECKON auccoruanii. KadecTBEeHHbIE pEaKIMu Ha HOHBL
[TonsTHE O THAPOIU3E COJIEH.



15

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEILIECTB —
METAJUIOB M HeMeTauioB (TpaduTa W ainMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEakIuu OT BO3JACHCTBUS pa3IMYHBIX
(baKTOpOB, HCCIEIOBAaHUE 3JICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIECCa AUCCOLUAINN
KHUCJIOT, IeJo4Yell MU cojiell (BO3MOKHO MCIIOJIb30BAaHME BUJEO MAaTepUasoB), IMPOBEIEHUE
OTBITOB, WIIIOCTPUPYIOLIUX IpPU3HAKU MPOTEKAHUS pPEaKklUMi MOHHOro oOMeHa (oOpa3zoBaHuUE
ocaJika, BbIJEJIEHUE Tra3a, oOpa30oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (ropeHue, peakuuu pas3jiokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IMOMOIIBI0O KAaYECTBEHHBIX PEAKIMIl Ha HOHBI,
pelIeHre SKCIEPUMEHTAIbHbIX 3a/1a4.

HemeTanuibl 1 MX coeJUHEHHSA

OOmiass xapakTepucTHKa TajnoreHoB. (OcOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
creneHn okucieHus. CTpoeHue U (pU3MUECKUEe CBOMCTBA MPOCTHIX BEIIECTB — TraJOrEHOB.
XUMHYECKHE CBOWCTBA Ha MpHUMeEpe Xjopa (B3aUMOJEHCTBHE C METaUlaM{, HEMETaJUlaMHu,
mienoyamu).  Xjopoogopon. ComnsHas KHCIOTa, XUMHYECKHE CBOMCTBA, MOJIyY€HUE,
npuMmeHenue. JleiicTBre xjopa 1 XJIOpOBOJOPO/a Ha OPraHU3M YesioBeKa. BaxkHelme Xaopuast
U UX HaX0XJECHHUE B IIPUPO/IE.

OO6mass xapakrepuctuka 3imeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHrne U (PU3MYECKHe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPOJIa U Cepbl. AJJIOTPOTHBIE MOAU(PHUKAIIMK KUCIOPOJia U Cepbl. XMMHUYECKHUE CBOMCTBA
cepol. CepoBoaopoa, cTpoeHue, (U3MYECKHe M XUMHUYecKue cBoMcTBa. OKCHIBI CEphl Kak
MPE/ICTaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KucCIOTa, (PU3HUECKHEe U XUMUYECKUE CBOMCTBA
(oOmme kak TPEACTaBUTENSI Kiacca KHCIOT W crnenuduueckne). XUMHUUYECKHE PEaKInH,
JeKalue B OCHOBE MMPOMBIIIJIEHHOTO croco0a MoJdydeHHs cepHoi KuciotTel. [Ipumenenue
cepHoit KuciaoTel. CoJi CepHOM KUCIIOTHI, KaYeCTBEHHAs peakius Ha cyiabdar-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TmpHpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalollel cpelisl
COCIMHEHUSIMU cepbl (KHCIOTHBIE NOXKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILCHUSI.

OOmass xapaktepuctuka sieMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIECHUA. A30T, pacHpocTpaHeHHWe B Mpupojae, Gusnueckue u
XUMHUYEcKue cBoiicTBa. KpyroBopoT azora B mpupojie. AMMUakK, ero GuU3n4eckue 1 XuMUYeCKue
CBOICTBa, Moy4yeHue u npumeHeHne. Comu aMMOHHUS, UX (U3UUYECKUE U XUMHUYECKHUE CBOKCTBA,
npuMmeHeHrne. KauecTBeHHas peakuusi Ha MOHBl aMMOHHUSA. A30THas KHUCIIOTa, €€ IMOJIyuyeHUe,
¢busznueckue M XUMHUYECKHE CBOHCTBa (00lIMe Kak TMpeACTaBUTENs Kiacca KUCIOT U
cnenuduueckue). lMcnomp3oBaHue HUTPATOB M COJIEH aMMOHHSI B KaueCTBE MHUHEPAIbHBIX
ynoopenuii. XumMuueckoe 3arps3HeHHe OKPYXKaroIlel cpeabl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
JOX/M, 3arps3HEHHe BO3JyXa, MOuYBbl M BOAOEMOB). Docdop, amioTponHble MOIUPHUKALNUN
dochopa, puznyeckne u xumuueckue cpoiictBa. Oxecun docdopa (V) n dpocdopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOiIcTBa, moiyudeHue. Mcmomb3zoBaHue ¢ocdaToB B KadyecTBe
MUHEPAIbHBIX YA0OpEHH.

OOmast xapakrepuctuka 3iaeMeHTOB IVA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEHH OKHCICHUS. YTIIEpo, alUIOTPONHbIE MOJU(HUKALINY, pACIPOCTPaHEHHE B
npupoje, pU3nuecKue U XuMu4eckue cBoiictBa. AncopOuus. KpyroBopor yriepoaa B mpupoJie.
Oxcunpl yriaepona, ux (pU3NUYECKUE U XMMUYECKHE CBOMCTBA, JIeHiCTBHE Ha KUBBIE OPraHU3MBI,
MOJIydeHHE U MPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUNoTe3a I100aJbHOTO MOTEIJICHUs KIUMara, NapHUKOBBIA 3(dekT. YroyipHas KucioTta u eé
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CoNM, WX (pU3MUECKHEe M XMMHUYECKHE CBOICTBA, MOJydyeHHEe M mpuMeHeHue. KauecTBenHas
peakuus Ha  kapOoHar-uonbel. Mcmomb3oBanume kapOOHaToB B OBITY, MEAMIUHE,
MIPOMBIIIJIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHayanbHBIE MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COEAMHEHMAX YriepoJa
(MeraH, 5TaH, OSTHIJIEH, alETHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). I[IpupomHbie
WCTOYHHUKH YTJIIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HEPTH), MPOAYKTHl HUX MepepaboTKH
(6eH3uH), UX POJIb B OBITY ¥ IPOMBINIIICHHOCTH. [IOHATHE 0O OMOJIOTHYCCKU BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKM3HH 4YelOBeKa. MarepuaibHOE EIMHCTBO
OpPraHNYeCKUX U HEOPraHMUECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4eHHE U IPUMEHEHHUE.
CoenunHenus kpemHuss B npupone. OOmwue mnpexacraBiaeHuss o0 okcunae kpemuus (IV) u
KpeMHHEBO# kucnoTe. CHITMKATHI, HX HCIIOJIB30BaHNE B OBITY, B IPOMBIIIICHHOCTH. BakHelme
CTPOUTEINIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembl
0€301aCHOTO HMCIIOJIL30BAHMS CTPOUTEIHHBIX MAaTEPUAIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

n3ydeHre 00pa3loB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIIOPUI-HOHBI W HAOIIOACHUE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakarormme (U3NIECKUe U XUMUYECKHE CBOWCTBA TaJOTCHOB M WX COCTMHEHUH (BO3MOXKHO
HCII0JIb30BAHNE BUJEOMATEPHAIOB), O3HAKOMJIEHHE C 00pasllaMH XJIOPUIOB (TaJIOT€HUIOB),
O3HaKOMJICHHE C oOpa3mamMu cephl M e€ COCOUHEHUSMH (BO3MOXKHO HCIOJH30BaHUE
BHJICOMATEepHaOB), HAONIOJIGHHE TMpollecca OOyriauBaHHMS  caxapa IOJ  JCUCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCJIOTHI, U3YUCHUE XUMHUYECKUX CBOWCTB Pa30aBICHHOW CEpHOMU
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOH peakuuu Ha cynb(aT-uoH U HaONoeHue IMpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (DPU3UYECKUMH CBOMCTBAMHU a30Ta, Gocdopa U MX COCTUHEHUH
(BO3MOXHO MCTIOJIb30BaHUE BHIEOMATEPHAIIOB), 00pas3iaMu a30THBIX U (GOCHOPHBIX YI0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMHaka, TIpOBEIECHUE
KaueCTBEHHBIX peaklUuii Ha HOH aMMOHHUS U (hocdaT-uoH U U3ydeHHe IPU3HAKOB UX NMPOTEKAHMUS,
B3aUMO/ICHCTBUE KOHIIECHTPUPOBAHHOM a30THON KHCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUANIOB), M3Y4YEHHE MOJeNied KpPUCTAIMYECKUX pEETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOLECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOWCTBOM NPOTUBOrasa, MOJIydeHHE, COOMpaHHe, paclo3HaBaHHE U H3Yy4eHHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, IPOBEJCHHE KaUYeCTBEHHBIX PEaKIMil Ha KapOOHAT U CUIMKAT-HOHBI
U U3y4yeHHE TMPU3HAKOB UX TNPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIHEH CHIMKATHON
MIPOMBIIIJIEHHOCTH, PELIEHUE IKCIePUMEHTANbHBIX 3a/1a4d 1o Teme «BakHele HeMeTamsl |
WX COCAMHECHUSD.

MeTtanjibl M UX COeITMHEHUS

OOmiass xapakTepuCTUKa XHMHUYECKUX DJIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nosioxkeHust B Ilepuoauueckoii cucteme xumuueckux snemMeHToB [1. Y. MenneneeBa u cTpoeHus
atoMoB. CTpoeHHMe MeTalaoB. MeTajuinyeckas CBA3b M MeTAIMUECKas KpUCTauIMYecKas
pemérka. DIEeKTPOXUMHUYECKHH psl HampspkeHWi MetayuioB. Dusuueckue W XUMHYECKHE
cBoiicTBa MeTayuioB. OOIIME crocoObl MOMyYeHUss MeTaioB. [IoHsATHE O KOPPO3UU METaJlIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CjiaBsl (CTanb, 4yryH, JIOPATIOMUHUNA, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILIIEHHOCTH.

[Hlenounsle MeTayIbl: NoJIOXKeHHE B [lepruoguueckoil cucteMe XUMHUECKUX JIeMEHTOB /1.
W. MenpeneeBa, CTpoeHHE MX aTOMOB, HaxoXkieHue B mpupoje. dusznyeckne n XuMuU4ecKue
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIB U TUAPOKCUBI HATPUS U Kamus. [IpumeHenue
IIEJIOYHBIX METAJUIOB M UX COCTMHEHUH.
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[[lenoyHO3eMENbHBIE METAJUIBI MarHuid M KajnbLui: MojoxxeHue B Ilepuonmueckoit
cucremMe xumuuyeckux siaeMeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HAaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MAarHHWs M Kaiblus. BaxkHelmume coeauHEHUs
KanbIusl (OKCH]I, TUAPOKCH], coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHM: nosIokeHUEe B Ilepumonnueckoi cucreMe XUMHUYECKHX 3jeMeHToB [ M.
MenneneeBa, CTpoeHHE aTroma, HaXoXKJaeHHe B npupoje. dusnueckre U XUMHUYECKUE CBOMCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCUA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnosoxenue B Ilepuoanueckort cucreme xumuyeckux i3nementos [l .
MenneneeBa, CTpoeHHE aToma, HaxoXJeHue B npupoje. dusnueckue U XMMHYECKUE CBOMCTBA
xene3a. Okeupnpl, ruapokeunsl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MTOJTy4ECHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMl METajlIoB M CIUIaBOB, MX (U3UYECKUMHU CBOWCTBAMHU,
U3Y4YE€HUE pe3yJIbTaTOB KOPPO3UU METAIOB (BO3MOJKHO MCIOJIb30BaHUE BUAECOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCUJIA KaJIbIUS U HATPHUs C BOJOU (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpPUAJIOB), HCCJIEJOBAaHHE CBOMCTB KECTKOW BOJIBI, IpOIlECCa TOPEHUs JKele3a B
KHCTIOpo/ie  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATOB), TMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KaJbIUs, aTFOMUHUA, IMHKA, kene3a (1) u xenmesa
(IIT), menu (II), HaGmroeHre U OMHMCaHKME MPOILIECCOB OKPAIIMBAHUS MJIAMEHU MOHAMH HaTpus,
KaJIis W KaJbIUsl (BO3MOXKHO HCIIOJB30BAaHHE BUICOMATEPHAIIOB), UCCIEAOBaHUE aM(OTEPHBIX
CBOWCTB THJIPOKCHJIA AJTIOMUHHS U THAPOKCUA IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHelne MeTalyIbl U UX COETUHEHUSD.

XuMHUSA U OKPYKAaKIIas cpena

BemectBa n martepuainsl B MOBCEIHEBHOM JKM3HU YellOBEeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuil B ObiTy. IlepBas moMomb NpH XMMHUYECKHUX OXKOTax H
OTPABJICHUSIX.

XuMHYeCcKoe 3arps3HEHHE OKpYyKarollel cpeabl (MpeaeibHas JOMycTUMasi KOHIEHTpalus
Bemects, najiee — [1JIK). Poias XxuMum B perieHnn 3KOJIOTHYECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIaBbl METAJIOB, MTOJIMMEPHBIE MaTEPHAIbI).
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TemaTHYecKoe TIAHMPOBAHUE
8 wiacc (2 yaca B Henelnto, Beero 68 )

Paszpen Tembl Komn KOHT paK Monyns
YECTBO POJBHBI | TAYECKHU | BOCIUTATEIBHOM
4acoB e e MIPOrpaMMBbI
pabotsl | paboThl | «IlIKOIBHBIN YPOK»
[leponauans | Xumusi — BakHast 00J1aCTh 514 24 HCIIOJIH30BAHHUE
HBIC €CTECTBO3HAHUA U BOCIIUTATEIbHBIX
XUMUYECKHUE MPAKTUYECKOM JIeATETbHOCTH BO3MOJKHOCTEH
TTIOHSITHS YeJIoBEKa COJICp)KAHUS XUMUU;
BemecrBa u xummuueckue 154 1 - IPUMEHEHNE Ha
peakiumn ypoke
Baxneitmme Bosnyx. Kucnopon. [lonsarue 6 g MHTEPaKTUBHBIX
MpEeACTaBUTEHN 00 okcuax dbopm paboThI ¢
Heoprann4deckux | Bogopon. [Tonsitue o 8u 1 YYaIIuMUCS;
BEIIECTB KHUCJIOTaX M COJISIX - HOAIEpXKKa
Bopna. PactBopsl. Ilonsitue 5y 1 1 MOTHBALNH
00 OCHOBaHUAX 00yJaronuxcs K
OCHOBHBIE KJIaCChI 114 1 1 TIOJTyICHHIO 3HAHMI,
HEOPraHUYECKUX COCTMHCHUI YCTaHOBJICHUE
[Tepuomnueck | Ilepmoanmyeckuii 3aK0H 1 74 0 0 MO3UTHUBHBIX
UI 3aKOH U Ilepnomuueckas cucrema MEXJIMIHOCTHBIX
MepUoInYecKas H.N.Menpneneea. CTpoeHue OTHOIIEHHUH B KJIacCe
cucTrema aToMa. 1 100porKenaTeIbHOM
XUMHAYECKUX Xumuueckas CBSI3b. 8 1 0 atMochepbl BO
3JIEMEHTOB OKHCIIUTENBHO- BpEMA ypOKa,
J.M1.MenpeneeBa. | BOCCTAHOBUTEILHBIE - UHULHAWA 1
Crpoenue aToma. | peakium. MOJ/IEPHKKA §
Xumuyeckas HCCIIE10BaTENIbCKON
CBS3b. JIeATEIbHOCTH
OKucauTenbpHO- YYaLIUXCS IS
BOCCTaHOBUTEJIbH proOpeTeHus
bI€ peaKIuu HaBBIKOB
CaMOCTOSITEIILHOTO

pelieHus IPoOIeMBbl,
HaBbIKa 0(hOpMIICHHS
COOCTBEHHBIX HJCH

- YCTaHOBJICHHE
JIOBEPHUTEIIbHBIX
OTHOILCHUI MEX Ty
Npeno/aBaTeNsIMA U
o0OydaromuMucs

- oOyX/1eHue
oOyJaronuxcs
coOmo1aTh Ha ypoKe
OOLIeTIPUHATHIE
HOPMBI MTOBEJICHUS,

npaBUIia OOLICHUS
CO CTapUIMMH H
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CBEPCTHUKAMH,
NPUHIUIB Y9eOHOH
JTMCUUTUTMHBI U

CaMOOpraHu3alun
[ToBTOpEeHUE [ToBTOpEHUE N3y4EHHOTO B 34 1
000011eHNe 8 kiacce. [Ipomexxyrounas
aTTecTanus
TemaTnyeckoe mIaHupoOBaHUE
9 xiacc (2 yaca B Hezlento, Bcero 68 )
Paznen Tembl Komn Kon IIpakr Monyns
YeCTBO TPOJIbH | UYECKUE | BOCHMUTATEIbHON
4acoB 1S paboThI MPOTPAMMBI
paboThI «IIx0JIbHBIN YPOK»
BemectBo | [loBTOpenue u yrioyOnenue 5y 1 HCII0JIb30BaHUE
Y XMMHYECKHE | 3HAHU & Kiiacca. BOCITATATEIbHBIX
peakuuu OCHOBHBIE 3aKOHOMEPHOCTH 4 4 BO3MOKHOCTEN
XUMHUYECKUX PEaKIii COJICpKaHHSI XUMUH;
DIIEKTPOJIUTHYECKAS 8y 1 1 - IPUMEHEHUE Ha
auccouuanus. XuMuueckue YpOKE HHTEPAKTUBHBIX
peakiuu B pacTBOpax ¢dbopm paboThI €
OnemeHTsl- | OOmIas XxapakTepucTUKa 4y 1 y4almmMucs;
HEMETAJIbl U | XUMHUYECKUX 31eMeHToB VIIA- - MOJAJCPXKKA
ux rpynmnsl. ["agorensl MOTHBAIUH
BakHelmme | OOmas XapakTepucTHKa 6u 00y4aroIuxcst K
COCIMHEHMS | XMMUYECKHUX 3JIeMeHTOB VIA- HOJIy4EHHUIO 3HAHUM,
rpynmnbl. Cepa u €€ coeTMHeHMs yCTaHOBJICHHE
OO6mras xapakTepucTuKa 74 1 MMO3UTHBHBIX
XUMHAYECKUX JIIEMEHTOB VA- MEKIMYIHOCTHBIX
TPYIIIIbI. A3or, (bocq)op U UX OTHOIIIEHUH B KJ1acce U
COCTMHEHUS JI0OpOKeNIaTeIbHO M
OO01as XxapakTepucTuKa 8 u 1 2 aTMocdepbl Bo
XUMHYECKUX daeMeHTOB IV A- BpeMs1 ypOKa;
rpynnbl. YTiaepoa U KpeMHUN U - MHANAanus u
HUX COCJIMHEHUS HOAACPKKA
Mertamiel 1 | O0muUe CBONCTBA METAJUIOB. 44 HCCIIEI0BATENBCKOM
ux Baxkneiime MeTaisl U uX 16 4 1 2 ACATCIEHOCTH
COEMHEHUS COEIMHEHUS ydaluxcs Ui
Xumus u BerectBa 1 Matepuans B 3 nprobpeTeHns
OKpy’Karolasi | »KH3HHU 4eJTOBeKa HaBBIKOB
cpena CaMOCTOSITEIBHOTO
[ToBTOpEHUE YenoBek B MUPE BEIIECTB. 34 1 petiieHns npodems,

HaBBIKAa 0(POPMIICHHSI
COOCTBEHHBIX UAEH

- YCTaHOBJICHHE
JIOBEPUTEITHHBIX
OTHOIIICHUI MEX]Ty
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NIPEIo1aBaTeNIsIMU 1
00y4arImuMucs

- moOyX/1eHue
00y4aromuxcst
coOroaTh Ha ypoKe
00IIenPUHSATHIE
HOPMBI [TOBEJICHUS,

npaBujia OOIEeHUS
CO CTapLIMMHU
CBEPCTHUKAMH,
MPUHLIMIIBI Yy4eOHOM
JMCIUTLTHHBL 1
CaMOOPTaHU3aIUH

ok~

YyeOHo-MeTOANYECKOE O0ecnieueHre 00pPa30BaTeILHOIO Npolecca

Xumusi. Pabouas nporpamma 8-9 knaccel/H.E.Ky3nenosa, H.H.I'apa, -M.: Benrana-I'pad,
2021.

Xumus. 8 knacc: yueOonuk/H.E.Ky3nenosa, .M.TuroBa, H.H.I"'apa — M.:Berana-I'pad,
2018-2021

Xumus. 9 knacc: yueOnunk/H.E.Ky3nenosa, .M.TuroBa, H.H.I"'apa — M.:Berana-I'pad,
2018-2021

3amaunuk nmo xumuu 8 kinacc. H.E.Ky3nenosa, A.H.JIeskun, M.: Benrana-I"pad, 2012
3amaunuk o xumun 9 kmacc. H.E.Ky3nenosa, A.H.JIeBkun, M.: Bentana-I"pad, 2012
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