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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE OCHOBHOT'O 00IIer0 00pa30BaHUs COCTABIECHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (eaepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IPEernojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMMa 1o XWUMUU AaéT TPEICTABICHHE O IENAX, OOMICH CTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IIPEIyCMAaTPUBAECT paclpeAe/ieHue ero Mo Kiaccam U
CTPYKTYpPUPOBAHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl [0 XUMUH, ONPEAEIsieT KOJIMUYECTBEHHbIE
M KA4YECTBCHHBIC XAapPaKTEPUCTUKU COJACPKAHUSA, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTD
U3YYEHUS XUMUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuXxcsi, ONpeAesieT BO3SMOXKHOCTH PeaMeTa JIs
peanuzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YpOBHE ILeNeil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITEILHOCTH 00YUYaIOMIerocs II0 OCBOCHUIO YU4EeOHOTO COepIKaHusl.

3HaHUE XUMUH CITY)KUT OCHOBOH 115t (HOPMUPOBAHHST MHUPOBO33PEHHSI 00YJaIOLIETOCs, €ro
NPECTaBICHUN O MAaTePUATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIe XUMHUECH
IPE/ICTABICHUS O B3aNMOIIPEBPAILICHUSAX SHEPTUU U 00 IBOJIOLUH BELIECTB B MPUPOJE, O MyTAX
peuieHuss TIOOANBHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, IMUIIEBOH U SKOJIOTHYECKOH 0e30MacHOCTH, IPOOIIEM 3IpaBOOXPaHEHHS.

I/I3yquI/Ie XUMUU:

CIOCOOCTBYET pealin3allii BO3MOKHOCTEH JJIsi CAMOPa3BUTHUS U (POPMHUPOBAHUS KYJIbTYPhI
JUYHOCTH, €€ o0I1Iel U (yHKITMOHATBLHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUS U TBOPUECKUX CIOCOOHOCTEN 00ydaromumxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU y‘-IC6HOI\/’I JCATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX n
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKWU3HU, TaK U B
poeCCHOHAIBHON JETEHHOCTH,

3HAKOMHUT CO CIEUU(UKON HAayuyHOTO MBINUICHUS, 3aKJIaJblBAa€T OCHOBBI LIE€JIOCTHOTO
B3IUIAJa Ha E€QUHCTBO IIPUPOABI M  YEJIOBEKA, SBIAECTCA  OTBETCTBEHHBIM  OTallOM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aroLIXCs;

crocoOCTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHueE
o0ydJaronuxcs.

I[aHHBIC HallpaBJICHUA B O6y‘-IeHI/II/I XUMHH 00€CIICUMBAIOTCS CHCI.IPI(I)PIKOﬁ COJZCpIKaHUA
yqe6Hor0 npeamera, KOTOpBIP'I ABJCTCA TMEAArorU4YCCKU  aJJaliTUPOBAHHBIM  OTpPaXKCHUEM
0a3oBoit HAayKH XUMHHU Ha OHpCI[eJ'IéHHOM JTaime eé pa3sBUTHA.

Kpr XUMHHU Ha YPOBHC OCHOBHOT'O O6H_ICPO 06pa303aH1/1;1 OPHUCHTHUPOBAH Ha OCBOCHUC
06yanOIHHMHC$I CHUCTCMbI IEPBOHAYAJIbHBIX MMOHATHH XUMHH, OCHOB HeOpFaHH‘IeCKOfI XUMHUU U
HCKOTOPBIX OTACIIbHBIX 3HAYNMBIX MOHATUN oprT: AHUYECKON XMMUU.



CtpykTypa coaepkaHusi MporpaMMbl IO XUMHH C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ m3ydeHuro. CopepkaHue CKIIQBIBACTCS M3 CHCTEMBI TOHATHH O XUMHUYECKOM
AJIEMEHTE U BEIIECTBE M CHUCTEMbl MOHSATUM O XMUMHYECKOW peakiuu. O0e 3TH CHCTEMbI
CTPYKTYPHO OPTaHW30BaHbI IO TMPUHIIMITY TOCJICIOBATEILHOTO PAa3BUTHs 3HAHWKW Ha OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonuueckoro 3akona J[. . MenpeneeBa kKak OCHOBHOI'O 3aKOHA XUMUHU;
— YUEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

— TPEICTaBICHHUI 00 AIEKTPOIUTUICCKON TUCCOLMAIIUH BEIIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie S3HaHUA pacCMaATpUBAIOTCA Ha OCHOBE OMIIMPHUYCCKH IIO0JIYYCHHBIX U
OCMBICJICHHBIX q)aKTOB, pa3BUBAKOTCA IMOCJICAOBATCIBHO OT OJHOI0 YpOBHA K Jpyromy,
BBIIIOJIHAA (bYHKI_II/II/I OOBSCHEHHS U IMPOIrHO3UPOBAHUA CBOI‘/‘ICTB, CTPOCHUA H BO3MO>KHOCTEH
MPAKTUYCCKOI'o NPUMCHCHHUA U IMOJTYYCHHA N3Yy4aCMbIX BCIICCTB.

OcBoeHHe MPOrpaMMBl TI0 XUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKOM COCTAaBIIOIIEH HAYyYHOM KApTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HaHUIO M METOJIaM I03HaHusl B Hayke. M3yueHune xumuu
IPOUCXOAUT C MpPHUBJICYEHHMEM 3HAHUNW W3 pPaHee M3YUYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuit Mmup», «buonorus. 5—7 knaccel» u «Pusuka. 7 Kiaaccy.

[Tpy n3yuyeHur XUMHU IPOUCXOAUT (OPMHUPOBAHUE 3HAHUNH OCHOB XHUMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOM KyJbTYyphl. 3a7aya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HayKH, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKIuil, B
(GopMHpPOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NpPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1E€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpalleHus C BeL[ECTBAMU B MIOBCEIHEBHON KU3HU.

[Ipy u3ydeHHMH XUMHMM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS Ba)XKHOE 3HAUEHHE
MPUOOPENTH TaKKue LIETH, KaK:

—(I)OpMI/IpOBaHI/Ie HWHTCIUICKTYAJIbHO pa3BI/ITOI>'I JJUYHOCTH, TOTOBOH K CaMOO6pa30BaHI/IIO,
COTPYAHUYICCTBY, CAMOCTOATCIBHOMY HPHUHATUIO pemeHHﬁ, CITOCOOHOI aZIalITUPOBATBCA K
6BICTp0 MCHAIOIINMCS YCIIOBHUAM KU3HU,

—HaIlpaBJICHHOCTh OO0Y4YeHHMs] Ha CHCTEMaTH4ecKoe MpHOOIIeHHEe O00ydaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

—o0ecrieyeHne YCIOBHH, CHOCOOCTBYIOIIMX TNPHOOPETEHHIO OOYYaIOUIMMHCSA OIbITa
pa3HOOOpa3HON /EATEeTbHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KJIIOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEpPCATbHOE 3HAUEHHUE JUIsSl Pa3IMYHbIX BUOB JEATEIbHOCTH;

— opmupoBanue o011 (YHKIIMOHATHHON U €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITH M OLIGHWBATH SBICHUS OKPYXKAIOLIETO MUpPA, HCIONb3yS 3HAHUS U



OMBIT, TIOJXYYEHHBIC MNPH H3YYEHUH XUMHH, NPUMEHATh HMX TMpPH peleHud npobdieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU NESITEIBLHOCTH;

—(opmupoBanue y 00y4Jarommxcs ryMaHUCTUYECKUX OTHOIIEHHUH, MOHUMaHUS EHHOCTU
XUMHUYECKUX 3HAHWM Ui BBIPAOOTKM 3KOJOTUYECKH Lelecoo0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBAIMH K 00Y4YEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKMX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoUIIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHHsI.

OO1miee 4ncino 4acoB, OTBEAEHHBIX JUISI U3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi, coctaisieT 136 gacos: B 8 kimacce — 68 yacoB (2 yaca B Hejieno), B 9 kinacce — 68

yacoB (2 yaca B HEJIEIIO).

1.TIVTAHUPYEMBIE PE3YJIBTATHI OCBOEHHUSA YYEBHOI'O NPEAMETA

JIMYHOCTHBIE PE3YJIBTATbHI

JIndHOCTHBIE pE3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO oOmmIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0J1e 00Y4YEeHHs] XUMUU B €IMHCTBE Y4€OHOUM M BOCIHUTATEIHHON JEATEILHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMA  POCCUUCKUMHU  COLIMOKYJIBTYPHBIMU ¥  JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOILECTBE MpaBUIaMU U HOPMaMU MOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0yUYaIOLIUXCS.

JImgyHOCTHBIE pPE3YyIbTAaThl OTPAXKAKOT T'OTOBHOCTH O6yanOIHHXC$I PYKOBOACTBOBATLCA
CUCTEMOM TTO3UTHBHBIX INCHHOCTHBIX OpI/IeHTaI_[I/Iﬁ U pacliupCHUC OIIbITa ACATCIbHOCTU Ha eé
OCHOBE, B TOM 4YHMCJIC B 4aCTHU:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOWIEHUS] K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUs XMUMHYECKOM HayKM B J>KM3HU COBPEMEHHOro OOILECTBa,
CHOCOOHOCTH BIIaJIETh JOCTOBEPHON HMH(OpMaIueil o mepeaoBbIX JTOCTHKEHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 001IecTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

IIPEACTABICHUS O COLMAIBHBIX HOpMax M IPAaBUIAX MEKIUYHOCTHBIX OTHOLICHUH B
KOJJIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJI€3HOM, y4yeOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U JPYTrUX BUJAX JEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOM
COBMECTHOHM JIeITETLHOCTH MPU BBITOJHEHUM Y4€OHBIX, MTO3HABATENBHBIX 3aJ1a4, BBIIIOJHEHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU YUE€OHBIX NMPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAaHUIO
U B3aMMOIIOMOIIM B TpPOLECCE 3TOM y4yeOHOM AeATeNbHOCTH, TOTOBHOCTHU OLEHHBATh CBOE
MIOBEJICHUE W TOCTYIIKM CBOMX TOBApUIIEH C MO3ULMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCIIEACTBUH MIOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSL:



MHpPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE M  XHMHMYECKOM  peaklvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAyKH M COCTABJISIOIIAE OCHOBY IS
NOHMMAaHMUA  CYIIHOCTH HAay4yHOHW KAapTHHBI MHpa, NPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3AX UYEJIOBEKa C MPUPOJHOM CpPEeoil, O poiu
XUMUH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEIIbHBIC MOTHUBBI, HAIIPABICHHBIC HA IIOJIYYEHUE HOBBIX 3HAHUW 110 XHUMHH,
HEoOXoAuMBbIe Ul OOBSCHEHHsS HaOJIOJaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATEIIbHOM,
UH(POPMALMOHHON M YUTATENbCKON KYJIbTYpHI, B TOM YHCJIE HABBIKOB CAaMOCTOSTEIbHOM paboThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIMTEpaTypoM, AOCTYHMHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpEeC K OOYYEHUIO M IMO3HAHMIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMI0, IPOCKTHON M HCCIIEI0BATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH M YPOBHS 00yUeHHs B JalibHEHIIEM;

4) popMHUPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAHME IIEHHOCTU JKH3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 JKW3HHM, OCO3HAHWE IOCICACTBUA W HENPHUITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojisi, HapKOTUKOB, KYpEHHUs), HEOOXOAUMOCTH COOIIIO/ICHUS
npaBwI 0E30MaCHOCTH TPH OOpAIEHHUH C XMMHYSCKHMHU BEIIECTBAMHU B OBITY W pEaIbHON
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

UMHTEpEC K MPaKTUYECKOMY M3YyUEHHIO Ipodeccuil U TpyAa pa3IuyHOro pojia, yBaKeHHE K
TPyAy M pe3yibTaTaM TPYAOBOM JEATENbHOCTH, B TOM YMCJIE€ Ha OCHOBE IPUMEHEHHS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
POJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil NmpodecCHOHATbHONW NIEeATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MTPO(ECCHOHAIBHON Cpeie;

6) 9K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKHU IeIecCO000pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHUS, MOHUMAHUE I[CHHOCTH 3JI0POBOr0 M 0€30macHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHUS TPAaBHIJI O€30MacHOTO MOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYaIIUAX, YTPOXKAIOIINX 3T0POBBIO M KU3HU JTFO/ICH;

CHOCOOHOCTH NPUMEHSTHh 3HAHMS, MOJy4aeMble NMPH H3Y4YEeHUM XHUMHUH, JUIs PELIeHUs
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENOH, I TOBBILLIEHUS YPOBHS YKOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed UX peleHus
IIOCPEJICTBOM METOJOB XMMUH, YKOJIOTHYECKOTO MBIIUIEHUs, YMEHUsI PYKOBOJCTBOBAaThCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI
B cocraBe MmeranpeaMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAUMMbIE s (HOPMHUPOBAHUS

MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpUSs, MPUHIUI, TMIOTEe3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYToe.), KOTOPbIe UCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX



npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEAMETOB (POpMUPOBATH MPEICTaBICHUE O
LIEJIOCTHOM HAy4YHOH KapTHHE MMpa, U YHUBEpCaJlbHble yueOHble NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOpbIE OOECIednBa0T (POpPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHOM! 1€ATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeicTBus:

YMCHHS HCIIOJb30BaTh HpI/IéMBI JIOTMYCCKOro MBINUICHUA IIPpU OCBOCHHU 3HAHUM:
pacKkpeiBaTb  CMBICII ~ XUMHYCCKUX MMOHATHH (BI)I,Z[CJ'IHTI) HUX  XapaKTCpHBIC IIPU3HAKH,
YCTaHaBJIMBATb B3aUMOCBSA3b C JPYIr'UMU HOHSITI/IHMI/I), UCIIOJB30BaTh IMOHATHUA AJIA 00BsICHEHUS
OTACJIBHBIX (baKTOB n HBHCHHﬁ, BBI6I/IpaTI> OCHOBAHUSA MW KPUTCPUHU I KJ'IaCCI/I(bI/IKaHI/II/I
XUMHUYCCKUX BCHICCTB U XMMHUYCCKUX peaxunﬁ, YCTaHAaBJIMBATh MPUYINHHO-CJIICACTBCHHBIC CBA3U
MCKOY 00BbeKTaMHu HU3Yy4YCHUSA, CTPOUTH JIOTUUCCKHUE PACCYKIACHUA (I/IHIIYKTI/IBHBIG, JACAYKTUBHBIC,
110 aHaJIOFI/II/I), J€J1aThb BBIBOJABI U 3aKJIIOYCHU S,

YMEHME MPUMEHATh B IPOLECCE MMO3HAHMS MOHATHUS (MPEAMETHbIE U METaIllpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakUud — NpU pElIeHUH Yy4eOHO-
IIO3HABATENIBHBIX 33134, C Y4€TOM OTHX MOJEIbHBIX MPEICTABICHUN BBIABILITH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBSI3U H
[IPOTUBOPEYUS B U3YYaEMBbIX IIPOLIECCAX U ABJICHUSIX.

ba3oBble uccienoBaTelLCKUE AeiiCTBHS .

YMCHHEC HCIHOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KA4CCTBC HMHCTPYMCHTA IIO3HAHHA, a
TakoK€ B KadyC€CTBC OCHOBBI [OJId (1)OpMI/IpOBaHI/I$I THIIOTE3bl II0 IIPOBCPKEC IPABHUIIbHOCTHU
BBICKa3bIBA€CMBbIX CY)KHGHHﬁ;

pUOOpETEHNE OMbITa IO IUIAHWPOBAHMIO, OPraHMU3AMM M MPOBEJCHUIO YUYEHHYECKUX
HKCIEPUMEHTOB, YMEHHE HAOI0aTh 3a XOJIOM IPOLECcCca, CAMOCTOATEIbHO POTHO3UPOBATh €ro
pe3ynbTar, (GopMynupoBaTb OOOOILIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOETaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMeHHue BbIOMpPaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH UH(OPMAIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHMS, TOTYYaeMYIO U3 pa3HbIX HCTOUHUKOB (HayYHO-TIONYJIsIpHAs IUTepaTypa
XUMHUYECKOTO COJIEp’KaHUs, CIpaBOYHbIE T0coOus, pecypchl UHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE MPUMEHATh Pa3JIMYHbIE METO/IbI U 3alIPOCHI MPU MOUCKE U 0TOOpe MH(OPMAIMU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX ISl BBITOJHEHHS y4eOHBIX M MMO3HABATEIHHBIX 3a1a4
OTpeNeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHAE KYIbTYPOH aKTHBHOTO HCITOJB30BAHHS PA3THIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY MperCcTaBICHUS
UHPOPMAIIMK M WUTFOCTPHPOBATH pelIaeMble 3a/1a4d HECIOKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduk U ©X KOMOUHALIUSAMUY;



YMEHHME HCIOJb30BaTh M aHAIM3UPOBATh B Tpollecce y4eOHOW M UCCIIEe0BATEIbCKOM
JEeSTeIbHOCTH MH(DOPMAIIMIO O BIUSHUU MPOMBILIUIEHHOCTH, CEJIbCKOT0 X034HCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKaroLIeH MPUPOAHON CPEIbI.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHLIC yqeﬁnble JelcTBUA:

yMEHHUsl 3aJlaBaTh BOINPOCHl (B XoAe juanora M (Wiau) JUCKYCCHM) TIO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMCHUSA NPCACTABIIATH MOJIYYCHHBIC PC3YJIbTAThI IO3HABATEIbHOU ACATCIIbHOCTU B YCTHBIX
U TMUCBMCHHBIX TCKCTAX; JACJIATb MPE3CHTAHUIO PE3YyJIbTATOB BBIIIOJIHCHUA XUMHWYCCKOI'O
9KCIepUMEHTa (J1a00paTOPHOrO OIbITa, JIAOOPATOPHOW pabOThI MO HCCICIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

YMEHHsI Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIHHOU U
UCCIICIOBATEIbCKON JICATEIILHOCTH TPH PEIICHHHM BO3HHMKAKOIIUX MPOOJeM Ha OCHOBE yuéTa
0o0IIMX WHTEPECOB W COTJIACOBAHHS MO3UIMH (0OCYKIeHHS, OOMEH MHEHHSMH, «MO3TOBBIC
HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JICUCTBHI, ONPEe/ICHNEe KPUTEPHEB TI0 OIEHKE KauyecTBa
BBITIOJIHEHHOU pabOThI U IpyTrue).

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC y'leﬁﬂble JelcTBUA:

YMEHHE CaMOCTOSITEIILHO OINPEACISATh LEIH ACSITeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO JCSITEIBLHOCTH, BBIOMPATH
HaubOonee HS(PQeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM JIEHCTBUM INpU
BBIMIOJTHEHUH 3aJaHUl ¢ Y4E€TOM IIOJIy4eHHUsS HOBBIX 3HAHMU 00 H3y4aeMblX OOBEKTax —
BEIECTBAX M PEAKIIMSIX, OIICHUBATh COOTBETCTBUE MOJYUYEHHOTO PE3yJIbTaTa 3asBIICHHOW IIEIH,
YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/IJIaraeéMble B YCIOBUU 33/JaHUI.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO O005S3aTEIbHOrO COACPIKAHMS,
YCTaHOBJIEHHOI'O JaHHON (QenepanpbHOil paboueld mTporpaMMoi, BBIIEISIOT: OCBOEHHbBIE
oOydJaromMMUCs Hay4YHble 3HAHUS, YMEHHs M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeAMETHOM 00sacTh «XHUMUS», BUIBI JEATEITBHOCTH TO TOJYYSHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K koHiy oOydeHus B 8 kjacce nmpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMUMHMUYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHUI AJIEMEHT,
MIPOCTOE BEMIECTBO, CIOKHOE BEIIECTBO, CMECh (OJIHOPOJIHAS W HEOJHOPOJHAsS), BAJICHTHOCTb,
OTHOCHUTEINIbHAs aTOMHAas W MOJIEKYJsipHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJII XMMHYECKOTO JJIEMEHTa B COCIWHEHUM, MOJISIPHBIA OOBEM, OKCHII,
KHCIIOTA, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIECHUS, XHMHYECKas
peaknus, KiacCH(pUKAIMSA PEaKIUil: Peakiud COCAUHECHHS, PEaKIMU Pa3JIOKEHUsS, DPEAKIUN
3aMeIleHus], PEaKIuu 0OMEHa, 9K30- U DHJIOTEPMUYECKUE PEAKIUH, TETUIOBOHN Y (HEKT peakiium,
SJIPO aToMa, DJIEKTPOHHBIN CJIOW aToMma, aTOMHas OpOUTalb, PaInyC aTOMa, XUMUYECKast CBS3b,
MOJISIPHASE U HEMOJISIpHAsE KOBAJICHTHAsI CBSI3b, MOHHAsl CBA3b, MOH, KAaTHOH, aHMOH, PAaCTBOP,
MaccoBas JI0JI BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIMs) B PaCTBOPE;



WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHITUNA U IPUMEHATH 3TU MOHATHUS IIpU
ONMCAHUU BELIECTB U UX MPEBPALLECHUN;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY MJJISi COCTaBJICHHS (DOpMyN BEIIECTB W ypaBHEHUH
XUMUYECKUX PEaKLUid;

OTpeNeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTEIIEHb OKUCICHUS
9JIEMEHTOB B OWHApHBIX COCTUHEHUSX, NMPUHAAJICKHOCTh BEHIECTB K OMPENEIEHHOMY Kiaccy
COCMHEHUH 10 popMysaM, BUJ XMMUYECKOHN CBSI3U (KOBAJCHTHAs! U MOHHAS) B HEOPTAaHUYECKUX
COCIMHEHUSX;

packpsiBaTh cMmbIci [lepuoguueckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE
MEPUOIUYECKON 3aBUCHUMOCTU CBOWCTB XMMHUYECKHMX JJIEMEHTOB OT MX TMOJOXKEHHUS B
Ilepuonnuecko cucTeMe, 3aKOHOB COXPAHEHUsI MAaCChl BEIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHHsI, 3aKOHAa ABOraipo;

ONHKCBHIBATh U XapaKTepu3oBaTh TabmuuHyo ¢opmy I[leproanyeckoil cHCTEMBl XUMHUYECKUX
9JIEMEHTOB: pa3jiNyaTh MOHATHS «TJIaBHas noArpymnmna (A-rpymnmna)» u «modouynas noarpymnmna (b-
TpyIIa)», Majble 1 0OJbIINE TEPUO/IbI, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B Ta0IHIIe
«lepuoguueckas cucrema xumuyeckux osnemeHToB [[. WM. MenaeneeBa» ¢ 4HMCIOBBIMHU
XapaKTEepUCTUKAMU CTPOEHHMSI aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCIIO JIEKTPOHOB M pacrpeiesieHrue X MO 3JICKTPOHHBIM CIIO0SIM);

KJIaccu(UIUPOBaTh XMMHYECKHE SJIEMEHTHI, HEOPTraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(10 4KCy U COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D (DeKTy);
XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BELIECTB PA3JIMYHBIX KIIACCOB,
MOATBEP)KJAsi  ONHMCAHME [pPUMEpPaMU  MOJEKYJSIPHBIX  YPAaBHEHUH  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HX KAuyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUH B Pa3IMUHbIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOI'O 3JIEMEHTa MO (opMyse COECJUHEHHS, MAacCOBYIO JOJII0 BELIeCTBa B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIH;

IPUMEHSTh OCHOBHBIE ONEpPAlUU MBICIIUTEIbHON E€ATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHUE,
0000111eHIe, CUCTEeMATU3AlINI0, KIAaCCU(PUKAIUIO, BBISIBJICHHE MPUYUHHO-CIEICTBEHHBIX CBS3eH
— JUI U3y4YEHUs CBOMCTB BEIIECTB M XHMMHUYECKUX PEaKIUi, eCTECTBEHHO-HAayUHbIE METOJIbI
NO3HaHUS — HaONIoIeHWe, W3MEpPEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN );

CJIeZIoBaTh MpaBWIaM IMOJIb30BAHUS XUMHUECKOW MOCY/I0M U J1abopaToOpHBIM 00OpYIOBaHUEM, a
TaK)Ke MpaBUiIaM OOpaIllEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU 1O BBITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OINBITOB IO IOJIYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposla M KHCIOpOJa), NMPUTOTOBICHUIO PAcTBOPOB C ONpPENEIEHHONM MAacCOBOM Joiei
pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh W IPOBOJUTH XUMHUYECKHUE DKCIIEPUMEHTBI IIO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMOIIBI0 HWHIUKATOPOB (JTaKMyC,
deHondranzent, METUIOPAHXK U IpYTHe).

K koHiy oOydeHus B 9 kJjacce npeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb c(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATHI: XUMUYECKHN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, IPOCTOE  BEHIECTBO,  CIOKHOE  BEUIECTBO,  BAJIECHTHOCTb,
AJIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHUCIICHUs, XUMUYECKas peaklus, XUMHYECKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJb, MOJISIPHBIN 00bEM, PACTBOP, ANEKTPOIUTHI, HEITEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHYECKOoe
paBHOBecHe, oOpaTHMMble M HEOOpaTUMBbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuy, OKHCIUTEIb, BOCCTAHOBUTEIb, OKUCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIINS,
aM(pOTEepHOCTh, XMMHUYECKasl CBA3b (KOBAJIEHTHAsl, MOHHAs, METAJUIMYECKasi), KpUCTaUINYeCcKas



pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONH pEaKLHH, MpeneabHO
nonyctumas konuentpanus [1JIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX NOHATUN U IPUMEHSTh 3TU MOHITUSI IPU
OINKCAaHHUM BEIIECTB U UX MPEBPAILECHUN;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY MJJISi COCTaBJICHHsS (DOpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKluii;

ONpEAEATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHX 3JEMEHTOB B COCAMHEHMSIX
pa3IMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COEIUHEHUH IO
dbopmynamM, BUJ XMMUYECKON CBA3H (KOBaJCHTHAs, HOHHASI, METAJUIMYECKasi) B HEOPTraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPAxX
HEOPraHWYECKUX COCAUHEHMM, TUII KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBath cmbici [lepuoanueckoro 3akona JI. M. MenneneeBa M IE€MOHCTPUPOBATH €ro
NOHMMAaHME: OIMCHIBaTh M XapaKTepu3oBaTh TabiumuHyro (opmy Ilepuoanyeckolr cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJlaBHas noAarpymnna (A-rpymmna)» U «1oOoyHast
noarpynna (b-rpymnmna)», manbsle u OoJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCA B MEPUOAMUYECKONW TaliuIe, ¢ YUCIOBBIMH XapaKTEpPUCTHKAaMHM CTPOEHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsii sapa, 00IIee YHCIIO0 dJIEKTPOHOB M pacIpe/ieieHUue ux
IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCIUHEHMH B IpeJenax MajblX MEPUOOB U INIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XMMHYECKHE JIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XMMUYECKHE PEAKIINU
(Mo 4YMcay M COCTaBy Y4yacTBYIOUIMX B PpEaKUUU BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME U cHeuu(UYECKHe XUMHUYECKHE CBOMCTBAa MPOCTBHIX U
CJIOHBIX BEILECTB, MOATBEPAK/Aas ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALIMN KUCIIOT, LIeJI0Uel U coJiel, OJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peakluil HOHHOro OOMEeHa, YpaBHEHUs peakluil, MOATBEPKIArOIUX
CYILIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJI1ACCOB;

PaCKpBIBATh CYLTHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMH TOCPEICTBOM COCTABICHUS
AIIEKTPOHHOIO OajlaHCa 3TUX PeaKIINid;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXXHOCTH ITPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIDHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JIOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

coOiroAaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0M U 1a00opaTOpHBIM 00Opy/lIOBaHUEM, a
TaKXe MpaBujia OOpAIIEeHUsl C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OINBITOB MO IMOJIYYEHHUIO U COOMpPAHHUIO ra3000pa3HBbIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIoro rasa);

IPOBOAMTH PEAKIMM, TOATBEPKIAIONINE KAYECTBEHHBIH COCTaB Ppa3JIWYHBIX BEILIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMuI-, MOAMI-, KapOoHaT-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHbl aMMOHMSI M  HMOHBl M3YYEHHBIX  METAJUIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpax HEOPraHUUYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIE ONEpAIlii MBICIIUTEIbHON IE€ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHNe, CHCTEeMaTU3aINIO0, BBISIBJICHUE MPUUYUHHO-CIEJCTBEHHBIX CBS3€ll — I M3y4YeHHS
CBOMCTB BEUIECTB W XHWMHUYECKHUX pEAKIHi, €CTeCTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
HaOJr0/1IeHNe, H3MEPEeHNE, MOJICIIMPOBAHUE, YKCIIEPUMEHT (peallbHbI U MBICTICHHBIH



2.COAEP)XAHUE YYEBHOI'O IIPEIMETA
8 KJIACC
ITepBoHavabHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMHUM B KM3HM 4YEJIOBEKa. XMMHUS B CHCTEME Hayk. Tena u
BeulecTBa. Pu3nyeckue CBOMCTBAa BelecTB. ArperatHoe coctossHue BeulecTB. [lonsTue o
METO/1aX MO3HaHMs B XUMHH. UUCThIe BemecTBa U cMecH. CriocoOBI pas/iesieHUs CMECeH.

ATOMBI u MOJIEKYJIbl. XUMUYECKHE ss1eMeHTbl. CUMBOJIbI XUMHYECKHX
351eMeHTOB. [IpocThie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass  (opmyna. BaneHTHOCT ~ aTOMOB ~ XMMHMYECKHX  JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOcTaBa BelecTB. OTHOCUTENIBHAA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJIApHas
Mmacca. MaccoBasi 10J11 XMMUYECKOIO 3JIEMEHTA B COCMHCHHH.

KommuectBo BemectBa. Monbs. Monsipaass macca. B3aumMocBsA3b KOJIMYECTBA, MacChbl M
Yucia CTPYKTYPHBIX €IMHHUI] BeliecTBa. Pacy€Tsl o hopmynamMm XUMHUYECKUX COCTUHEHUN.

dusuyeckue W XUMHUYECKHE SIBIICHUSI. XUMHUYECKas pcakuuda u eé IMPU3HAKH. 3akoH
COXpaHEHHsI MacChl BEIIECTB. XUMUYECKUe ypaBHeHUs. Kiaccudukanus XUMUYECKUX pPeaKIui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnEepumMeHm:

3HAKOMCTBO C XMMHYECKOH MOCYIOH, MpaBWIaMu pa0OTHl B JabOpaTOpuH U MpUEMaMH
oOparteHust ¢ 1abOpPaTOpPHBIM O0OpPYIOBAaHUEM, M3yUCHUE WM ONMHCAHHE (DU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBlIeHrne BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKC, KMIICHHUC W KOHJICHCAlHA BOIII)I) U XUMHUYCCKUX (FOpCHI/Ie CBCYH,
MPOKaTMBaHNE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBIE MeJa ¢ KHCIOTOMN) SBIEHUH, HAOMIOAeHNE
W ONWCAaHWE TIPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (II), m3ydenme cmocoOoB
pa3fiefieHuss CMeceil: ¢ MOMOIIBI0 MarHuTta, (GUIbTPOBaHHE, BHIApUBAHUE, JAUCTUILIALINSA,
xpomaTtorpadusi, TMpPOBENEHWE OYUCTKA TMOBAPEHHON COJHM, HAONIOJCHHE W ONHCAHHE
pe3yNbTaTOB MPOBEJEHUSI OIBITA, HILTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHUS MacChl, CO3/IaHUE
MoieNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiinue NPpEeACTABUTEC/IN HEOPraHUYECCKUX BEIIECTB

Boznyx — cmece Tra3zoB. CoctaB Bozayxa. Kmcimopox — o2meMeHT © TpocToe
BemlecTBo. HaxoxxaeHue kuciaopoaa B mpupoje, pusnueckue 1 XMMUYEeCKHe CBOMCTBa (peakliuu
ropenust). Okcunpl. [Ipumenenue kucinopoaa. CrocoObl MOMyYeHUsT KHCIOpoaa B JabopaTopuu
U IpoMbIIUIeHHOCTH. KpyroBopot kuciopoga B mpupoje. O30H — auioTporiHas MOIUpHUKAIHS
KHCIIOPO/Ia.

TennoBoil 3ddekr XuMuueckoil peaxkiuu, TEePMOXUMHMUYECKHE YpaBHEHHs, 5K30- H
SHJOTEPMHUYECKHE pPEaKIUH. TOIINBO: yroimb M MeTaH. 3arps3HEHHE BO3/yXa, YCHJICHHUE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.



Boxopon — »snemeHT u mpoctoe BemiecTBo. HaxoxaeHue Boaopoga B HIpUPOJIE,
buznyeckne 1 XuMU4YecKre CBOMCTBA, MPUMEHEHHE, ClI0coOb! oyueHus. Kuciaotel u conu.

Monsipablii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopsl. HackilienHsie u
HEHACBIIICHHBbIE PacTBOPbI. PacTBOpUMOCTh BemiecTB B Boje. MaccoBasi J10Js1 BEIIECTBa B
pacTBope. XUMHYECKHue CBOWCTBa BOJbl. OcHOBaHUA. POjb pacTBOPOB B MPUPOJE M B KU3HHU
yesoBeka. KpyroBopot Bojabl B mpupoje. 3arps3HeHue NPUPOAHBIX BOJ. OXpaHa W OYUCTKA
MPUPOTHBIX BOJI.

Knaccudpukamuss Heopranmueckux coenuHeHnid. Oxcunbl. Kimaccupukaiuss  OKCHIOB:
coJieoOpa3yroriye (OCHOBHBIE, KUCIOTHBIC, aM(OTEepHBIC) U HecosieoOpa3yronue. Homenkmarypa
OoKcu10B. DU3NYECKUEe U XUMHYECKHUE CBOMCTBA OKCUIOB. [loydeHre OKCHIIOB.

OcnoBanus. Knaccudukanus OCHOBAHUM: EN0Yn u HEpPAaCTBOPUMBIC
ocHoBaHus. HomeHkiaTypa OCHOBaHUM. Pusnveckue " XUMHYECKHE CBOICTBa
ocHOBaHMU. [lonyueHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus xucnor. Homenknarypa kucnot. @usnyeckre U XUMHUYECKHUE
cBoiicTBa KucioT. Psan akrusnoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknatypa coneil. @usznueckue M XuMudeckue cBoiicTBa cosneil. [lomyuenue
COJIEH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COECITMHEHUM.
Xumuueckuit yIkcnepumenn:

KaueCTBEHHOE OMpE/IEIICHUE COACPKaHUs KUCIOpOAa B BO3AyXe, MOJIydeHHE, coOnpaHue,
pacro3HaBaHWEe M HM3y4YeHUE CBOWMCTB KHUCIOPOJa, HAOMIOJACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCJIOPOJIOM U YCJIOBHUSI BOZHUKHOBEHUS M TMPEKPAIICHUSI TOpeHus (Moxkapa), 03HAKOMJICHUE C
o0Opa3lilaMd OKCHIOB M OINUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
M3y4eHUEe CBOMCTB BoOjOposa (TOpeHHe), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 00pa3loB BEUIECTB KOJIMYECTBOM
1 monb, uccaenoBaHuE OCOOEHHOCTEW pPAacTBOPEHUS BELIECTB C Pa3IM4HON pacTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KIIACCOB,
HaOJIO/ICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PACTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anmoeiicTBust okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C MeTalaMH,
peakuuii HEeUTpalIu3alu, NOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxuHenme
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauyecknii 3akoH u Ilepuoamyeckass cucrema xumudeckux sjiementos JI. H.
MenpneseeBa. CtpoeHune aToMoB. XUMH4YeCKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuun

[TepBble MONMBITKY KJIACCU(PUKALNN XUMHUECKUX 3J1eMeHTOB. [IoHsATHE O rpynmax cXOJHbIX
9JIEeMEHTOB  (IIENIOYHblE W IIEJOYHO3EMEeNIbHblE  METaJlIbl, TrajJoreHbl,  HMHEPTHHIE
rasbl). DJIEMEHTBI, KOTOpble 00pa3ytoT aM(pOTEpHbIE OKCHJIBI U TUAPOKCHIBI.



Ilepuonnueckuii 3akoH. [lepronnueckas cucteMa Xumuyeckux dsnemeHtoB [ U.
MenneneeBa. Koporkonepuoanas u jmHHONIepuoaHas ¢opmbl [lepuonnueckoid CHCTEMBI
xumuueckux anemeHtoB J[. M. Menneneesa. [lepuonsr u  rpynmbl. PU3HYECKUH  CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Ctpoenue atomoB. CoctaB ATOMHBIX saep. M3otonsl. Dnexktponbl. CTpoeHne
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUECKUX 3JIeMEeHTOB [leproanyeckoil cucTemMbl
J. U. MenneneeBa. XapakTepucTUKa XHMHUYECKOTO JJIEMEHTa IO €ro IMOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUSA paanyca aTOMOB XUMHUUYCCKHUX 3JICMCHTOB, MCTAJUVIMYCCKUX U
HEMETAJIMYSCKUX CBOMCTB IO I'pyniam v rnnepuoaam.

3unauenue llepuoanueckoro 3akona u Ileproguueckoit CUCTEMbl XMMHUYECKUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKu U nipakTuku. Jl. 1. MenaeneeB — y4€HbIi U IpakIaHKH.

XuMuyeckas cBs13b. KoBanentHas (monsipHas u HEMoJIsIpHast)
CBSI3b. DJIEKTPOOTPULIATETLHOCTh XUMHUECKUX 2JIEMEHTOB. MloHHAs CBSA3b.

Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCIILHBIC peakuuu. Hpoueccm OKHCJICHHUA
1 BoccTaHoBJICHUS. OKHCIIMTEIIN U BOCCTAaHOBUTEIIH.

Xumuueckuit yIkcnepumenn:
u3ydeHue oOpas3lloB BEUIECTB METAUIOB U HEMETAJUIOB, B3aMMOJECHCTBHE THAPOKCHIA

LIMHKA C PacTBOpPaMHU KUCJIOT U ILEJI0YEH, ITPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX peakluil (rOpeHue, peakiuu pas3ioKeHNs, COETUHEHUS).

Meswcnpedmemnnie ceasu

Peanuzarust MeXIIpeAMETHBIX CBSI3€H MPU U3YyYEHUU XUMHUU B 8 KJIAcCe OCYIIECTBIISETCS
yepe3 HCIOJb30BAaHME KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX TMIOHATHW, TaK U TOHATHH,
SABJISIFOUIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIH3,
CHUHTE3, Kiaccu(UKaius, TMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®u3nka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIBI,
PaIuoOaKTUBHOCTh, MOJIEKYJa, AJICKTPUYECKUU 3apsij, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIBI H3MEPEHUs, KOCMOC, IJIaHETHI,
3BE3151, ComHIle.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruapochepa, MHHEpaabl, TOPHBIE IOPOJBI, IOJIE3HbIE
HCKOIIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO 1 XUMHYecKasi peaKkuus



Ilepuonnueckuii 3akoH. [lepronnueckas cucteMa Xumuyeckux dsnemeHtoB [ U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOMCTB XMMHUYECKUX
9JICMCHTOB IICPBBIX TpéX epruoaoB, KaJivd, KaJIbOHUA W HUX COGI[I/IHGHI/Iﬁ B COOTBETCTBHU C
MOJIO’KEHHEM 3ieMeHTOB B [leproauyeckoii cuctemMe U CTpOSHUEM UX aTOMOB.

CrpoeHne BewmiecTBa: BHUABI XHMHUYECKOW CBA3U. TUIIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAIMYECKOM PEIIETKM M BHJA XUMHUYECKOU
CBSI3H.

KJ'IaCCI/I(bI/IKaI_[I/IH N HOMCHKJIaTypa HCOPraHMYCCKUX BCHICCTB. XHUMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIINXCSA K Pa3JIMYHBIM KJIaCCaM HCOPraHUMYCCKUX COGI[I/IHCHI/If/'I, T'CHCTUYCCKas
CBs3b HCOPraHUYCCKHX BCIICCTB.

Knaccugukaius XUMUYECKUX PEaKIUi MO pa3jIMyHbIM MpPHU3HAKaM (10 YUCITY M COCTaBY
YUYaCTBYIOIIMX B PEaKIUH BEUIECTB, IO TeIIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHYECKUX DJIEMEHTOB, IO OOpPAaTUMOCTH, TIO YYacCTHIO Karaiau3aTopa). DK30- U
SH/IOTEPMHUUECKUE PEAKIIHH, TPMOXHUMHUYCCKIE YPABHCHUSI.

[TonsiTe o ckopocTH XuMHuYecKoil peakiuu. [lonaTtne 06 oOpaTHUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsITHe O TOMOTeHHBIX W TETepOreHHbIX peakuusx. [lonarue o
karanuse. [lonatue o XxuMudyeckoM paBHOBecud. DaKTOpBI, BIMSIONIME HA CKOPOCTh
XUMUYECKON PEaKIIUU 1 TOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBIeHUE YypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a DIIEKTPOHHOTo OanaHca.

Teopust 37IEKTPOJUTUUECKON AUCCOLUAIIMU. DJIEKTPOJIUTBl U HEEKTposnThl. KaTnonsl,
aHUOHBL. MeXaHU3M  JMCCOLMAlMA  BEIIECTB C  Pa3IMYHBIMU  BHJAMHU  XUMHUYECKOHU
cBsi3u. Crenenp auccounanyy. CuibHbIE U cllaOble SIEKTPOIUTHI.

Peakiun MOHHOTO OOMeHa. YCIIOBUS NMPOTEKaHUs peakinii HOHHOro oOMeHa, MOJHbIE U
COKpalllEHHbIE MOHHBbIE ypaBHEHMs peakiuil. CBoCTBa KUCIOT, OCHOBAaHUN M COJIEH B CBETE
npefcTaBieHuit 00  AIEKTPONIUTHYECKOM  nucconumanuu. KauecTBeHHble — peakiuu — Ha
noHEbI. [ToHsATHE O TUApOIH3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPHCTALTMYECKUX PEMETOK HEOPraHMYECKUX BEIIECTB —
METAIJIOB U HEMeTauloB (TpapuTa M anmMasa), CIOKHBIX BEUIECTB (XJIOpUJa HATpHs),
UCCIIIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW pEaKIMM OT BO3AECHUCTBHUS Pa3IUUHBIX
(akTOpOB, UCCIIEN0BaHUE IIEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, MpOLECCa AUCCOLMALUN
KHCJIOT, Inenodyed U coned (BO3MOMKHO MCIIOJIb30BAaHHE BHUAECO MAaTepHalioB), IpPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKaHMs peakiuil MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIICNICHHE Tra3a, OOpa3oBaHME BOJbBI), OIbBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTEITFHO-BOCCTAHOBUTEIBHBIX peaxmii (ropenne, peaxIm pasIIoKeHMs,
COEZIMHEHUS ), PACIIO3HABAHNUE HEOPTraHMYECKHX BEIIECTB C IMOMOIIbI0 KAaueCTBEHHBIX PeaKlni
Ha WOHBI, pEIICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl 1 HX CoeJMHEeHUA



OOmast xapakTepuCTHKa rajoreHoB. OCOOCHHOCTH CTpPOEHHMs aTOMOB, XapaKTEpHbIE
creneHu  okucieHus. CTpoeHne M (QU3MUYECKHE  CBOWCTBA  IPOCTBIX  BELIECTB  —
rajJloreHoB. XMMMUECKHE CBOWCTBA Ha IpuUMepe Xxjopa (B3auMOJEHCTBUE C MeETallaMH,
HeMeTallaMM, — Iieiaodamu). XaopoBoaopoa. ConsiHast — KUCIIOTA, XHUMHUYECKHME  CBOMCTBA,
NOoJIy4eHue,  IpuMmeHeHue. JleictBue  xjgopa M XJIOPOBOAOPOAA  HAa  OPraHMU3M
yesoBeka. Baxuelinye XIopuabl 1 UX HaXOKACHUE B IPUPOJIE.

OO6mas xapakrepucTuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHne W (U3MYECKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHUCIIOpOJia U Cepbl. AJIOTPOIIHbIE MOJU(PUKALUU KHUCIOpOJa U cepbl. XMMHUYECKHE CBONCTBA
cepbl. CepoBojiopoa, CTpoeHHe, (U3MYECKHe W XUMHUYeckue CBOHCTBA. OKCHIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3NYECKUE U XMMHUYECKHE CBONCTBA
(oOmue Kak TpPENCTaBUTENS Kiacca KHCIOT u  crnenuduueckne). XUMHUUECKHE PEeaKiuy,
JeKale B OCHOBE IPOMBIIUIEHHOTO Croco0a MoMydeHHusl cepHOM KucioTel. [IpumeHenue
cepHolt kucinoTel. Cou CepHON KUCTIOTHI, KaueCTBEHHAs peakius Ha cylnbdar-uon. Haxoxnenue
ceppl U €€ coequHEHH B mpupoje. XUMUYECKOE 3arps3HEHHE OKpY)Kalolled cpeibl
COCIMHEHUSIMU CEpbl (KUCIOTHBIE JTOXIM, 3arps3HEHHE BO3JlyXa W BOJOEMOB), CIIOCOOBI €ro
PEeIOTBPALICHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHM OKUCICHUS. A30T, pPAaCHpOCTpaHEHHWE B TMpHUpPoJAE, (UBHYECKHE H
XUMHUUYECKHe cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHAK, ero (pusndeckre u XUMHYECKue
CBOWCTBA, MoJlyueHue u npuMenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KayecTBeHHas peakids Ha MOHBI aMMOHHUA. A30THAas KHCIOTa, €€ IMOJy4YeHHeE,
duzndeckue W XUMHYECKHE CBOMCTBa (OOIIME KakK TMPENCTABUTENs Kilacca KHCIOT |
cnenuduyeckue). Micnonp3oBaHue HUTPATOB M COJEH aMMOHHMS B KayecTBE MHUHEPATbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSUHEHUSIMH a30Ta (KUCIOTHBIC
TOKIH, 3arpsi3HEHUE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, amioTponmHble MOAUDUKALNN
docthopa, duznyeckne n xumudeckne cporctBa. Okenp docdopa (V) u pocdopHas kucioTa,
dusznueckue M XUMHUYECKHME CBOWCTBA, mnonydenue. Mcnons3oBanue QocharoB B KayecTBe
MUHEPATBHBIX YIOOPEHU.

OO6mass xapakrtepuctuka 3yeMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKUCIIEHUS. YTIIEpOoJ, aJUIOTPOIHbIe MOIU(pUKAIIUK, PACIPOCTPAHEHNE B
npupoje, ¢u3nvYeckue U XUMHUecKue cBoiicTBa. Ancop6buus. Kpyroopor yriepoma B
npupone. Okcuapl yriaepoga, uX (U3NYecKue U XUMHUYECKHE CBOWMCTBA, JIEHCTBUE Ha JKUBBIE
OpPraHu3MBbl, TMOJIyY€HHE M NpPUMEHEHHUE. DKOJOrMyeckrue MpoOIeMbl, CBSI3aHHbIE C OKCHIOM
yraepona (IV), runoresa ri1o6ajbHOTO MOTEIUICHHUST KIMMaTa, MapHUKOBBINM 2P deKT. YronbHas
KACIoTa W e€ coimd, HuX (uU3MUecKue U XMMHYECKHE CBOWCTBA, MOJy4Ye€HHE U
npuMmeHenre. KadecTBeHHas peakiusi Ha kapOoHaT-uoHbI. Vcrionb3oBaHue kKapOOHATOB B OBITY,
MeIUIIIHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUWHEHUSX YTIepoiaa
(MeraH, »3TaH, OTWIEH, AaleTWJIEH, O3TaHOJ, TJIMLUEPHH, YKCycHas Kucinota). [Ipupoansie
WUCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX TMepepadOTKU
(6eH3uH), UX POJIb B OBITY W MPOMBIIIIIEHHOCTH. [oHATHE 0 OMOIOTHYECKH BaKHBIX BEIECTBAX:
Kupax, Oenkax, yrieBoJax — W HUX pOIU B JKU3HH uUeloBeka. MaTepuaabHOE EIHMHCTBO
OpTraHWYECKUX U HEOPTAaHUYECKUX COCTMHECHUM.

Kpemuuii, ero  ¢usmueckue W  XUMHYECKHE  CBOWCTBA,  IOJIY4YEHHE WU
npumenenue. CoenvHeHus: KpeMHus B npupoje. O0uue npencraBieHus 00 OKCHIE KpEeMHUS
(IV) wu  xpemHueBoii  kucimore. CWIMKaThl, HUX  HCIOJb30BaHME B  ObITY, B



MPOMBINIJICHHOCTH. BaskHEHIINe CTPOUTENbHBIE MaTepUaNIbl: KEpaMUKa, CTEKIJIO, [IEMEHT, OCTOH,
xene300eToH. [IpoGiaembr  0€30MacHOTO0  HWCMOJB30BAHUS  CTPOUTEIBHBIX  MAaTepUaIOB B
IOBCEIHEBHOW KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIOTHI, MPOBEJICHUE
Ka4eCTBEHHBIX PEAKLUI Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (U3NIYEeCKue U XUMHUYECKHUE CBOMCTBA TaJIOTEHOB M UX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BAaHUE BMJEOMATEPUANIOB), O3HAKOMIIEHHE € O0pa3laMu XJIOPUAOB (TaJlOr€HHUJIOB),
O3HaKOMJICHHE ¢ o0pasnmamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMATEpHUaIOB), HaOdIoAeHUMEe Ipouecca oOOyINIMBaHUS — caxapa MOjA  JieliCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCIJIOTBI, IPOBEJICHUE KaueCTBEHHOW peakuuu Ha Cynb(aT-uoH M HaOmoJleHHe Npu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOHCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOXHO HMCIIOJB30BaHUE BUICOMATEPUAIIOB), 0OOpa3iiaMu a30THRIX U (PocOpHBIX yaoOpeHHH,
nojydeHue, coOupaHue, pacro3HaBaHWE W W3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KayeCTBEHHBIX pEaKUMid Ha HMOH aMMOHMA M (ocdarT-uOH M H3yuyeHUE MPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YYE€HUE MOJENeH KPUCTAUIMYECKUX PEIIETOK anMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIECCOM  aJACOpPOIMU  PACTBOPEHHBIX  BEIISCTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOrasa, NoJyuyeHHe, coOupaHue, pacio3HaBaHue
U M3y4YCHHE CBOWCTB YTJIEKMCIIOTO ra3a, NMPOBEJACHHWE KAYEeCTBEHHBIX PEaKlIWi Ha KapOoHAT U
CWJIMKAaT-UOHbl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MPOIyKLIHEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PEIICHNE JKCIIEPUMEHTAIBHBIX 33134 1o Teme «Baxueime
HEMETAJIJIbl U UX COCIUHEHUSY.

MeTaJJibl M UX COETMHEHUS

O6Hla$[ XapPaKTCPUCTHKA XHMHUUYCCKHUX OJBJICMCHTOB — MCTAJUVIOB Ha OCHOBAHHMU HX
nojoxenus B [lepuoanueckoit cucreme xumMuyeckux snemeHToB Jl. M. MeHnaeneeBa u cTpoeHust
atomMoB. CTpoeHHEe MeTalIoB. MeTauinueckas CBA3b M METAJUIMYECKas KPUCTAJUTHYEcKast
peméTka. DIeKTPOXUMHUECKUI psA  HanpsokeHUH MetaiuioB. Pusnyeckue M XUMHYECKHE
cBoiicTBa MeTtaioB. OOmMe crnocoObl Moyd4eHus MeTamioB. [IoHATHE O KOPpO3UU METAJLIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI MX OT KOppo3uu. Criassl (cTaib, YyTr'yH, JIOPATIOMUHNAN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[Ilenounble MeTauIbL: MOJOKEHNE B [leproanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHME MX aTOMOB, HaxOXXJIEHHE B Ipupoac. PU3HYeCKUe U XUMUYECKUE
cBOMCTBa (Ha mpuMepe HaTpusi U Kaiust). OKCUJIBI U THAPOKCHIBI HaTpus U Kanus. [I[pumenenue
LIEJTOYHBIX METAJJIOB U UX COETMHECHUM.

[[lenoyHO3emMeNbHBIE METAUIBI MAarHUM W KajdblMil: mosiokeHne B Ilepuomnueckoi
cucremMe xumMuueckux aemeHToB [[. M. MeHnneneeBa, CTpOEHHME UX aTOMOB, HAaxXOXICHUE B
npupoze. duznueckne U XMMUYECKUE CBOWCTBA MArHHUs W KaJlblusa. BaxxHelne coeauHeHUs
KanmbIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHECHHUS.

Amomunuii: nonoxenue B llepuogmueckoil cucrteme xumuyeckux snemeHToB J[. U.
MenneneeBa, CTpOEHHE aTOMa, HAXOXIEeHHUE B mpupoje. Pu3nyeckue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCHIA U THUIPOKCH/IA AITFOMHHHSL.



Kenezo: mnonoxenne B Ilepuogumueckoil cucreme xumuyeckux osnementoB JI. U.
MenneneeBa, CTpOEHHUE aTOMa, HaXOXIeHUE B mpupoje. Pu3nyeckue 1 XMMUYECKUE CBOMCTBA
xenesza. Okeunpl, ruapokcuasl U coiu skenesa (II) u xenesa (III), ux cocras, cBoiicTBa U
MOJTyYCHHE.

Xumuueckuii IKCnepumenm

O3HAaKOMJICHHE ¢ oOpa3laMu METaUIOB M CIUIaBOB, MX (DU3MUYECKMMU CBONCTBaMH,
M3y4YEHUE PEe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIOJb30BaHUE BHJIEOMATEPHUAJIOB),
0COOCHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, IpoIllecca TOPEHHUs Kejne3a B
Kuciaoposie  (BO3MOXKHO — HCIIOJNb30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajblus, aJIOMUHUS, ITUHKA, xene3a (1) u xenesza
(IIT), menu (II), HaOmrOIEHWE W OMKMCAHKWE TPOLIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJblus (BO3MOXHO HCIIOJI30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIFOMUHUS U THUIPOKCH/IA IMHKA, PEIICHUE SKCIePUMEHTANIbHBIX 3a/1a4 I10
TeMme «BakHelme MeTallibl U UX COCIMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa n Marepualbl B IOBCEIHEBHOM JKU3HM 4€IOBEKa. be3omacHoe HCIIOIb30BaHKE
BEIIECTB M XHMHYECKMX peakuuid B ObiTy. [lepBasg momomis THpu XHUMHYECKHX OXKOTaxX M
OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKarolLlel cpezbl (MpelesibHas OMyCTUMasi KOHLEHTpaLHsI
Beuiects, gaiee — [1/1K). Ponp XxumMuu B perieHuu 3K0J0rHYeCKUX MPooIIeM.

Xumuueckuit IKCnepumenm:
u3y4deHue o0pas3oB MaTepHatoB (CTEKIIO, CIUIaBbl METAJIOB, IIOJIMMEPHBIC MaTEPHAIIBI).
Mesicnpedmemmuuie ceasu

Peanmuzanus MCKIIPCAMETHBIX CBs3EH IIpu U3Yy4YCHUU XUMHUU B 9 knacce OCYIHICCTBIIAICTCA
qepe3 HUCIIOJIb30BAHUEC KakK O6I_I_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, Tak H HOHHTHﬁ,
SABJIAIOIINUXCA CUCTEMHBIMU JIJISI OTACJIBHBIX ITPEAMCTOB €CCTCCTBECHHO-HAYYHOI'O HUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUEe, OKCIEPUMEHT, MOJAEIUPOBaHNE,
WU3MEPEHHE, MOJICIb, SIBICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPUAITHI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUI 3apsj, TM[POBOAHUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, 0O0BEM, arperaTHoe COCTOSHUE BEIIECTBA, Ias,
pacTBOp, pPacTBOPUMOCTb, KPUCTAJUITMUECKas pEmETKa, CIUIaBbl, (U3UYECKHe BEIHYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHILE.

Buonorusi: ¢gorocuntes, npixanue, Ouocdepa, 3KocucTeMa, MUHEpabHBIE YI0OpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHbIE BELIECTBA.

I'eorpadus: armocdepa, rtumpochepa, MHHEpPAIbl, TOPHBIE TOPOMABI, IOJIC3HBIC
HCKOTIaeMble, TOIUTUBO, BOIHBIE PECYPCHI.



3. Temaruuyeckoe IUIAHMPOBaHWE, B TOM 4YHCJe C Y4eToM padoyeii mnporpamMmsl
BOCIIMTAHUS

TemaTuueckoe IUTAHUPOBAHHE O XUMHUH Ui 8-9 KIIACCOB COCTAaBIIEHO C y4eTOM paboueit
IporpaMMbl  BOCIHMTAaHUA. BocnuTaTeNbHBI MOTEHIMAd JaHHOTO Y4eOHOro IpeaMera

obecreyuBaeT pealiu3anuio CICAYIOIINUX LHEJICBbIX IMIPHUOPHUTCTOB BOCIIMTAHUA 06y‘IaIOH_II/IXC$I
000

CO3JaHUC 6HaI‘OHpI/I$ITHBIX yCHOBI/Iﬁ AJid pasBUTHA COLUMAJIBHO 3HAYMMBIX OTHOIIICHUH
IIKOJBHUKOB, U, IIPEKIC BCETO, HEHHOCTHBIX OTHOIICHUH:

1. x mpupome Kak HCTOYHMKY >KM3HM Ha 3eMJjie, OCHOBE CaMOro €€ CyIIeCTBOBAHHUS,
HYXKJAIOIICHCS B 3aIIMTE ¥ ITOCTOSTHHOM BHUMAHHUH CO CTOPOHBI YEIIOBEKA;
2. K 3HaHMSIM KaK MHTEIIEKTyaJbHOMY pecypcy, obecrneunBaroiiemMy Oyayiiee 4enoBeka, Kak
pe3yNIbTaTy KPOTOTIMBOTO, HO YBJICKATEIILHOTO YU4EOHOTO TPY/Ia;
3. K 3[0pOBBIO KaK 3aJI0Ty JOJTON U aKTUBHOM >KU3HU YENIOBEKa, €ro XOPOIIET0 HACTPOCHUS U
ONITUMHUCTUYHOTO B3TJIsI/Ia HA MHEP;
4. x camuM cebe Kak Xo03f€BaM CBOE€Hl  CyIapObl, CaMOOMNPENCNSIOIMUMCI U
caMOpEATN3YIONUMCS JIMYHOCTSIM, OTBEUYAIOIINM 32 CBOE COOCTBEHHOE OyIyIIee.
5.
8 KJIACC
Neri/i|| HawmmenoBanwme pasjena KomnuectBo uyacos
‘Paaneﬂ 1. [IepBoHayaibHbIE XUMUYECKHUE OHATHUS
1.1 || Xumus — Baxuas o0J1acTb 5
€CTECTBO3HAHUS U
[IPAKTUYECKOU
eITEILHOCTH YeJIOBEKA
1.2 |BemecrBa u XUMHAYECKHE 15
peakuuu
‘I/ITOFO 0 pa3jerny HZO ‘
‘Pa3)1e.11 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB ‘
2.1 |Bo3myx. Kucnopos. 6
[Tonste 06 oxcuagax
2.2 |Bomopon.Ilonstue o 8
KHCJIOTaX U COJISIX
2.3 |Boma. PactBopsl. [Tonsitue 5
00 OCHOBaHHUIX
2.4 ||OcHOBHBIE KJIaCChI 12 v (11+1u u3 pe3epna )
HEOPTaHUYECKUX
CoeIMHEHNH
Hroro 1o pasneny H31 ‘
Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa XuMHYECKHUX 3j1eMeHTOB /1.
N. MenaeneeBa. CtpoeHue aToMoOB. XUMHYECKAs CBA3b. OKUCIUTENBHO-
BOCCTAHOBHTEJIbHbIE PeaKINU




Nort/mt

HaumenoBanue pasnena

KomnuectBo yacos

3.1 |[[leproguyeckuii 3aKOH U 7
[Iepuonnueckas cucrema
XUMHAYECKHX 3JIeMEeHTOB /1.
U. MenneneeBa. CTpoenue
aTroma
3.2 | XuMuueckas CBS3b. 10 4 (8+2 4 u3 pesepna)
OKHCIIUTENBHO-
BOCCTAHOBUTEIILHBIC
peakuuu
|I/IToro 0 pazzeny “17
OBUIEE KOJIMYECTBO 68
UYACOB I10 [TIPOTPAMME
9 KUIACC

Neri/nt

HaunmenoBanue pazznena

KonuuectBo vacos

Pa3gen 1. BerecTBO M XUMH4ec

KHE peakiumn

11

IToBTOpEHUE 1
yryOJIeHIE 3HAHHHA
OCHOBHBIX Pa3/elIoB Kypca
8 kJacca

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX PEAKIUI

1.3

DNeKTpOoNIUTHYECKast
JUCCOLAIUS.
XHWMHYECKHUE PEAKIUU B
pacTBopax

‘I/ITOFO 110 pasaeny H

17

‘Pas)le.ﬂ 2. HemeTa/uibl M MX COeHHEHHUS

2.1

OO6mrast XxapakTepucTrKa
XUMHUYECKHX 3JIEMEHTOB
VIIA-rpynmnsl. I'asorenst

2.2

OO6mrast XxapakTepucTruKa
XUMHYECKHX 3JICMEHTOB
VIA-rpynmsl. Cepa u eé
COCIMHEHHS

2.3

OO6mrast XxapakTepucTruKa
XUMHYECKHUX IJIEMEHTOB
VA-rpynmsl. A3or,
dbocdop 1 ux coeqMHEHUS

2.4

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHX HJIEMEHTOB
IVA-rpynnel. Yraepon u
KPEMHHI U UX
COCIMHECHUS

9 4 (8 u+1 u u3 pe3epna)




Nen/it HaunmenoBanue paznena KomunuaectBo yacoB

‘I/ITOFO 10 pasjeny H26 ‘
‘Pasueﬂ 3. MeTra/LlIbl H X COCAMHEHHUS ‘
3.1 ||O6mwue cBolicTBa 4

METAJIOB
3.2 || Baxkueiue MeTauIbl U 16

UX COEIUHEHUS

|I/IToro 0 pasjeny HZO |

|Pa3z1e.11 4. XumMus ¥ OKpYy:Kaouias cpeaa |

4.1 |BemecTBa 1 MaTepHabl B 5 4 (3 ut2 4 u3 pesepna)
KHU3HH YeJIOBEKa
[WToro no pasyieny 5 |
OBIIEE KOJIMYECTBO 68
YJACOB 110 ITPOI'PAMME

IIpoBenenne HMHCTPYKTakKeil MO TeXHUKe 0e30MACHOCTH ¢ 00si3aTeIbHOH 3aNMCbI0 B

JKypHaJe:

v' HAa NEpPBOM YPOKe IEpPBOro IOJYroAusi-BBOAHBIA MHCTPYKTAX 10 TeXHHKE
0e3omacHOCTH

v Ha TNEpPBOM YPOKe BTOPOro MOJYTrOAUsI-MIOBTOPHBIA HHCTPYKTA}K 10 TEXHHKE
0e30macHOCTH

v IpH  BBLINOJHEHMM TPAKTHYECKHX PAGOT-HHCTPYKTAK NpPH  [POBEICHUH

NPAKTHYeCKOi padoThl
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