MYHHUIHUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
BUITHEBCKAS OCHOBHAS OBIIEOBPA30OBATEJIBHAS IIKOJIA

TOUYKA \!Pocm

AHHOTanuA K padoueii mporpamme
yuyeOHoro npeamera «Xumus» 14 8-9 kiaccon

Pabouast mporpamma yueOHOTo npeaMera «XuMus» 00s3aTebHON mpeaMeTHoH obaactu «EcTecTBeHHO-HAy4YHbIE
MIPEAMETBD» SBIIICTCS YacThI0 OCHOBHOW 00pa3oBaTEBHON IMpOrpamMMbI OCHOBHOTO o0rmiero oopaszosanus (OOIT O0O0)
MBOY Bumnesckoii OOIL, pazpadorana B coorBercTBuU ¢ nyHKTOM 32.1 ®T'OC OO0 Ha ocHoBe DenepanbHOU
paboueil mporpaMmebl 1o OMOJIOTHH ¢ y4€ToM Tematudeckoro rianupoBanuss OI'BHY «ucTuTyT crpaTernn
pa3Butusa obpazoBanus» Poccuiickoii akanemuun o0pa3oBanus U peausyercs 2 roja ¢ 8 mo 9 kiacc.

PaGouast mporpamMma paspaboTaHa YYHTEISIMH XMMHH IIKOJBI C Hcrojib3oBaHueM «KoHCTpykTOopa padoumx
nporpamm» caiita «ExanHoe conepikanue odmero oopa3oBaHus» B cOOTBeTCTBUH ¢ [lonoskeHnem o pabounx mporpaMmax
W OIpEeneNsieT OpraHu3alHi0 00pa3oBaTENFHON AEATENBHOCTH YYMTENs B IIKOJE TO TIpeaMeTy «Xumus». Pabouas
nporpamMMa COZIEPKHT CIEeIYIOINE CTPYKTYPHBIE SJIEMEHTHI:

-[IOSICHUTEIIBHYIO 3AIHCKY;

-00IIyI0 XapaKTEPUCTHKY YIeOHOTO mpeaMeTa « X UMHSD»;

-LIeJT1 U3YYCHUS YIeOHOTO MpeaMeTa « X UMHS»;

-MecTO y4eOHOro mpeameTa « XUMHS» B yIeOHOM IIJIaHE;

-coJiepKaHne y4eOHOTo npeaMeTa « XUMUsDy;

-IJTaHUPYEMBbIE Pe3yNbTaThl (JIMYHOCTHBIC, METAIPEIMETHBIC U TIPEIMETHBIC);

-TeMaTH4YEeCKOe TUIAHUPOBaHNEe, CHOPMHUPOBAHHOE C YUETOM paboyeii MPOrpaMMbl BOCIIUTAHUS U BO3MOXKHOCTBIO
ncronb3oBanus DOP/LIOP.

Pabouas mporpamma o6cyxkaeHa Ha 3aceganuu LIIMO yuurenel-npeIMETHUKOB IIKOJBI, MPHHSATA PELICHUEM
neparorndyeckoro cosera (mporoxon Nel ot 28.08.2023r.), yrBepxnena npukazom no MBOY Bumnesckoit OOLL

Ne 40 ot 28.08.2023r. B kauectBe uactu couepxkanus OOIT OO0

Ha ocHoBe nmanHO#l mporpamMmel yumrteneM paspabareiBaetcst KTII B coorBerctBum c¢ [lomoxenunem o
KaJICHJapHO-TEMaTHYECKOM TUIAHHUPOBAaHUH IO Y4eOHOMY mpeamery, Kypcy, Mmonyiro. KTII paccmarpuBaercst Ha
3acenanuu [IIMO u cornacyercs ¢ 3amecturenieM o Y BP.

Brpinucka
U3 OCHOBHOW 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

PABOYASA ITPOTPAMMA
y4eOHOro npeamera « XuMus»
AJis1 o0yyarommxcs 8-9 kiaccos
(0a30BbIi YPOBEHbD)

0713 peanu3ayuu ¢ UCno1b306aHUEeM UUPPOBO20 U AHAN0208020 000PYOOEAHUA
UEeHmpa ecmecmeeHHOHAYYHOIU U MEXHOI0ZUYUeCKOoll HanpaesieHHocmeil
«Touxka pocma»

CPOK peajM3anuu 2 roaa

IHHOACHUTEJIBHASA 3AIIUCKA

PaGouas nporpamma yuebHoro npeamera «XuMus» (npeamerHasi o0mactb «EcTeCTBEHHO-HAayYHbIE TIPEIMETHI)
Ha yYpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBieHAa Ha OCHOBe TpeOoBaHMI K pe3yabTaTaM OCBOCHUS
IporpaMMbl OCHOBHOTO 0o01iero odpasosanus denepanbHOr0 rocy1apcTBEHHOr0 00pa30BaTENIbHOIO CTaHIapTa
ocHoBHOro obmiero obpazoBanus (PI'OC OOQO), denepanpHOil 00pa30BaTEIBLHON MPOTPaMMBI OCHOBHOTO
obmero obpazosanus (POII O00), denepanpHoil pabouell MporpaMmbl MO Y4eOHOMY MpeaMeTy «XHUMHUS»



(®PIT «Xumusa»), a TakkKe OPUEHTHPOBAHA Ha IIEJIEBBIC MPHOPUTETHI, CHOPMYIHUpPOBaHHBIE B (eneparbHON
paboueii mporpaMMe BOCITUTAHUS.

[Iporpamma o xwmum a€T MPEACTABICHHE O IEAX, OOmel cTpaTermu OOydYeHHS, BOCIIUTAHUS W Pa3BUTHS
o0yJarommxcss CpeAcTBaMHd y4eOHOTO TpeAMeTa, YCTaHaBIMBAeT 0O0s3aTeNbHOE MPEIMETHOE COJep)KaHue,
npeayCcMaTpmuBacT paclupeacICHUC €T0 MO KiacCaM U CTPYKTYPHUPOBAHHE IO pa3aciaM U TEMaM NporpaMmhbl 10 XUMHHU,
onpeacIsACT KOJIUYECTBECHHBIC M KAYECTBCHHBIC XapaKTCPHUCTUKU COACPIKAHUA, PEKOMECHAYEMYIO ITOCICOA0BATCIBHOCTD
N3Yy4YCHUA XUMUHU C y‘IéTOM MEXINPEAMETHBIX WU BHYTPUIIPECAMETHBIX CBﬂSeﬁ, JIOTUKH yqe6Horo Imponecca, BO3paCTHBIX
ocoOeHHOCTEH O0y4YalolMXCcs, OIpeneNsieT BO3MOXHOCTH NpeAMeTa Uil pealu3alud TpeOOBaHH K pe3yibTaTaM
OCBOCHHSI OCHOBHO# 00pa30BaTebHOM POrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, a TAkKe TpeOOBaHHIT K
pesynbTaTaM OOydYeHWs] XMMHH Ha YPOBHE Ileliell M3ydeHHWs MpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOU
JeSITENBHOCTH 00YYAIOIIErocs M0 OCBOCHUIO YY4eOHOTO COCPIKAHHSI.

3HaHUEe XMMHUH CIIY>)KUT OCHOBOH Uil (POPMHUPOBAHMS MHUPOBO33PEHHsI 00Yy4arolIerocs, €ro MpelIcTaBICHUN O
MaTepruaIbHOM €IWHCTBE MUPA, BAXKHYIO POJIb UTPAOT (POPMUPYEMBIE XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPALICHISIX
SHEPTUH W 00 HBOJIONMH BEIIECTB B MPHUPOAE, O IYTSIX PEIICHHS TI00ANBHBIX TPOOJEeM YCTOWMYWBOTO Pa3BUTHL
YeJI0BEYECTBa — CHIPhEBOH, SHEPTETHUECKOH, MUIIEBOH U SKOJIIOTHUECKON 6€30IacHOCTH, Tpo0IeM 3ApaBOOX PaHEHHSI.

Kpr XUMHUHU Ha YPOBHC OCHOBHOT'O O6H1€1"O O6p330BaHI/I$I OPHUCHTUPOBAH Ha OCBOCHUC O6y‘IaIOHII/IMI/IC$I CHCTEMBI
TNIE€PBOHAYAJIBbHBIX THOHATHH XHUMHH, OCHOB HeOpFaHI/I‘{eCKOﬁ XHUMHUU MW HEKOTOPBIX OTACIIBHBIX 3HAYUMBIX TIOHATHH
OpraHN4YeCcKON XUMUHU.

HOEJIX U3YYEHUSA YYEBHOI'O IPEIMETA «XUMMUSA»

N3ydenne XvMuU HaNpaBIeHO HA JOCTI)KEHUE CIEAYIOIHNX IIeeit:

— (opMHUpOBaHHE HUHTEJICKTYaJbHO Pa3BUTOH JHMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPHHSATHIO PEIICHUH, CTIOCOOHON aJanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIOBUSIM KU3HH;

— HampaBJICHHOCTh OOy4YeHHSI Ha CHCTEMAaTHYECKOE TPHOOIIeHHE oO0ydJalomuxcs K CaMOCTOATENbHOU
MO3HABATENbHON AEATEIbHOCTH, HAYYHBIM METO/aM MO3HaHMA, GOPMHUPYIOIIMM MOTHBALIUIO H Pa3BUTHE CIIOCOOHOCTEN K
XUMHUH;

— of0ecniedyeHue YCJIOBHH, CHOCOOCTBYIOIIMX TPHOOPETEHHIO OOYYaIONMMECS OIBITa Pa3sHOOOpa3HOU
NeSITeIbHOCTH, TTO3HAHUS M CaMOIIO3HAHUS, KJIFOUEBBIX HAaBBIKOB (KITIOUEBBIX KOMIETEHIINI), UMEIOIINX YHUBEPCAIHHOE
3HAYECHME JUIA PA3INYHBIX BUJOB JEATEIBHOCTH;

— dopmupoBanue o00mIeH (YHKIIMOHAIBHON W ©CTECTBCHHO-HAYyYHOW TI'PaAMOTHOCTH, B TOM YHCIE YMCHHU
OOBSICHATH U OLICHUBATD SIBICHUS OKPYXKAIOLIEr0 MHUpa, UCIOJb3ys 3HAHUS U OIBIT, HOJTYUYEHHBIC IPU U3YUECHUH XUMHH,
MPUMEHSITh UX TIPU PEIICHUH MPOOIIEM B MOBCEAHEBHON JKU3HU M TPYJIOBOH JESITEIBHOCTH;

— QopMupoBaHHe y OOYHYaAIONIMXCS TYMaHUCTHYECKHX OTHOIICHHWH, MMOHUMAaHHS IICHHOCTH XMMHUYECKHUX 3HAHHN
JUIsL BBIPAOOTKH SKOJIOTMYECKH 1I€JIeCO00pa3HOro MOBEIEHHsI B OBITY M TPYJOBOHM AEATENBHOCTH B LEJSIX COXPaHEHHS
CBOETO 3/I0POBBS M OKPYXKAIOIIeH MPUPOJHON CPebl;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIHMTAHHIO Ha OCHOBE YCBOCHUS
00IIIeYeIOBEYeCKMX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQWIsS W HAMpPaBICHHOCTH aNbHEHIIEeTo
o0OyueHus.

3amada yueOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBI XMMHUYECKHX 3HAHMM — BaXHEHIIHX (haKToOB,
MOHSATHI, 3aKOHOB U TEOPETHUYCCKHUX IIOJIOKEHHM, JOCTYIHBIX O0OOMEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa
HayKd, B TPUOOMIEHHMH K HAyYHBIM METOJaM TIO3HAHWS MpPH W3YyYEHHH BEIIECTB W XHMHYECKHUX pPEaKkIuil, B
(hopMHpPOBaHMM W PAa3BUTHH [O3HABATENBHBIX YMEHHH M MX NPUMEHEHHMH B y4eOHO-TIO3HABaTENBbHOW M y4eOHO-
WCCIIE/IOBATENBCKOM JIesITeIbHOCTH, OCBOSHHH TPABHJI 0€30MaCHOTO 0OpaIleH s C BEIIECTBAMH B TIOBCETHEBHOM KHI3HH.

MECTO YYEBHOTI'O NIPEJMETA «XUMUS» B YUEBHOM IIJIAHE
B cootBerctBun ¢ ®I'OC OOO y4eOHBIH mpenMeT «XHWMES» BXOAWT B IpEeIMETHYIO 00iyacTh «EcTecTBeHHO-
Hay4HbIE IPEIMETHI» U SIBIISETCS 00g3aTeNbHBIM 7151 u3ydeHus. O01iee Yucio 4acoB, OTBEAEHHBIX sl H3YUECHUS] XUMHUH
Ha YpOBHE OCHOBHOTO 0011ero oopa3oBanusi, coctasisier 136 yacos: B 8 kiacce — 68 yacos (2 yaca B Hez1eNI0), B 9 Kilacce
— 68 gacos (2 Jaca B HEJIEIO).

COAEPKAHHUE YYEBHOI'O IPEJIMETA

8 KJIACC



IlepBoHayanbHbIE XUMHYECKHE IIOHATHS

IIpenmer xumuu. Ponp XxuMum B KM3HM 4eloBeKa. XUMHs B cHCTeMe HayK. Tema m BemectBa. Du3HyecKue
CBOMCTBa BeLIECTB. ArperaTHoe COCTOsHHE BemlecTB. [IoHATHE 0 MeToAax MO3HaHUSA B XUMHM. YHCThIE BELIECTBA H
cMecH. CrrocoOBI pa3meeHus cMecei.

ATOMBI M MOJEKYJBl. XUMHUYECKHE 3JIeMEHTbl. CHUMBOJIBI XUMHYECKHX 3JE€MEHTOB. I[IpocThle M ClIOKHBIE
BeLIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumuueckass Gopmyia. BaneHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BELICCTB.
OtHocuTenpHas aroMmHas Macca. OTHOcCHTENbHAash MOJIEKYJsIpHas Macca. MaccoBast JOJsI XMMHUYECKOTO 3J€MEHTa B
COECIMHEHHN.

KomuuecTBo Beniectsa. Mosb. MonsgpHast Macca. B3auMocBsI3b KOJIM4ECTBA, MacChl U YUCNIA CTPYKTYPHBIX €TUHHIL
BemecTBa. PacuéTel mo opmMynaM XUMHUECKUX COEIUHEHUH.

duznyeckre 1 XUMUYECKUE SBICHUS. XUMUYECKasl peakuys U e€ Npu3HaKy. 3aKOH COXPaHEHMS MACChl BELIECCTB.
Xumnueckue ypaBHeHus. Knaccupukanus XUMUYECKUX peakuii (CoeIMHEeHNs, pa3siosKeHHs, 3aMeleHus, 0OOMeHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMMUYECKOW IIOCYHOH, mpaBmwiamMu paboThl B jabopaTopuu W NpuEMaMH OOpaIleHHs C
nabopaTopHEIM O0OPYAOBaHHWEM, H3yUCHHE M ONHCaHHE (PU3NYECKUX CBOWCTB 0Opa3loB HEOPraHWYECKUX BEIICCTB,
Habmronenune pu3nveckux (TIaBjieHUE BOCKA, TasHUE JIbJa, PACTHPAHHUE caxapa B CTYIIKE, KHIIEHHE U KOHACHCAIIUS BOJIBI)
U XUMAYeCKuX (TOpEeHWE CBEUYH, MPOKAIWBAHWE METHOW IPOBOJIOKH, B3aUMOJICHCTBHE Mena C KHCJIOTOW) SIBICHUH,
HaOJIoEeHNE U ONKCaHKWE NPU3HAKOB NMPOTEKaHNS XUMUYECKHX peakuuil (pa3ioKeHue caxapa, B3auMoJeiicTBUue CepHON
KHCJIOTHI C XJIOPUIOM Oapwusi, pasnoxenue ruapokcuna meau (I1) mpu HarpeBanum, B3anMoJeiiCTBUE yKele3a C pacTBOPOM
comu memu (ll), m3ydeHme cmocoOOB paszmereHHS cMecedl: ¢ MOMOIIBID MarHuTa, (QUIFTPOBaHHUE, BHIIAPHUBAHUE,
OUCTWUIINKS, XpoMaTorpadus, MpoBeIeHHE OYMCTKH IOBApPEHHOW COJNM, HAOJIIOJCHWE W ONHCaHHWE pPEe3yIbTaTOB
MPOBEEHHUSI OTIBITa, HILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUSI MACChI, CO3JJaHNE MOJIENICH MOJIEKY (LIapOCTEP KHEBBIX ).

Baskneiilmne npeacTaBuTe M HEOPraHUYECKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopon — aneMeHT U mpocroe BemecTBo. HaxoxaeHue Kuciopoja B
npupoze, (uU3NUecKue M XUMHYECKHe cBoiicTBa (peakuuu ropeHus). Oxcuasl. [Tpumenenue xucnmopoaa. CrocoObl
MOJYYEHHUsS] KUCIOPOAa B JIAOOpaTOPUX M MPOMBIIIICHHOCTH. KpyroBopoT kucinopoaa B npupone. O30H — aJuioTpoItHast
MoIudHUKanus KAUCIOPOAA.

TennoBoit 3¢deKT XUMHUUECKOH PEeaKLUH, TEPMOXHUMUYECKUE YPABHEHHS, 9K30- U IHAOTEPMUUYECKHUE PEAKLUH.
TomnmBo: yrons u MeTaH. 3arps3HEeHHE BO3/1yXa, YCUIEHUE TAPHUKOBOTO d((deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpoctoe BemecTBO. HaxoxneHuwe Bojopopa B mpupoje, (GU3MYECKHEe M XMMHUYECKUE
CBOHCTBA, IPUMEHEHHE, CIIOCOObI MoydeHus. KucnoTsl u conu.

MouisipHblii 00bEM Ta30B. PacuéThl 110 XUMHUECKUM YPaBHEHHUSIM.

®uznueckne cBoWcTBa BOAbL. Boja kak pactBopurens. PacTBopbl. HachllieHHBIE M HEHACHIILIEHHBIE PACTBOPHI.
PactBopuMoOCTh BemecTB B Bosie. MaccoBas 10Js BellecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BoAbl. OcHOBaHus. Ponb
pacTBOpPOB B MPUPOAE M B KHU3HHU yesoBeka. KpyroBopor BoAsl B NMpHpoje. 3arpsA3HEHUE NPHPOIHBIX BoA. OxpaHa u
OYHUCTKA MPUPOAHBIX BOI.

Knaccudpukanus sHeopranmuyeckux coeauHeHuid. Oxcunapl. Knaccudukanms oxcuzoB: —coseo0pasyromue
(ocHOBHBIE, KUCIIOTHBIE, aMm(oTepHble) U HeconeoOpasytomue. Homenknatypa okcuaoB. Pu3HMUECKHE M XUMHUYECKHE
cBoiicTBa OKCUJI0B. [loyueHne OKCUI0B.

OcHoBanus. Knaccugukanuss ocHoBaHHMN: MIENOYM M HEpacTBOPUMBIE OCHOBaHUS. HoMeHKIaTypa OCHOBaHHH.
duznyeckre U XUMUYECKUe CBOMCTBa OcHOBaHUH. [lonyueHne ocHOBaHUIA.

Kucnotel. Knaccndpukanus xucnor. Homenkinarypa kucinor. Ou3nyeckue W XUMHUECKHE CBOMCTBA KHCIOT. Psf
aktuBHocTu MetaiioB H. H. bekerosa. ITonmydenue Kucior.

Conn. Homenknartypa coneil. @uszndeckue 1 XMMHYECKHE CBOMCTBaA coiiel. [lonmydenune comnen.

I'enernyeckast cB3b MEXAY KIaccaMU HEOPTaHUYECKUX COETUHEHU.

Xumuueckuii IKcnepumenm:.

KayecTBEHHOE OIpeJielieHHe COACP)KaHWsS KUCIOpOoAa B BO3AyXe, IMOJy4YeHHE, COOMpaHHE, paclo3HaBaHHE H
W3y4YeHHE CBOWCTB KHUCIIOpPOJa, HAOIONEHHE B3aMMOJCHCTBUSI BEILECTB C KHCJIOPOJOM M YCJIOBUS BOSHMKHOBEHHS H
MpeKpamieHus ropeHns (1oxapa), 03HaKoOMIIeHHE ¢ 00pa3aMu OKCHIOB U OMTMCAaHHUEe UX CBOICTB, MOTyYeHHE, COOMpPaHue,
pacrio3HaBaHWE W U3YYCHHE CBOWCTB BOopoaa (TOpeHwme), B3auMo/ieicTBre Bogopoaa ¢ okcumoMm mean (1) (BozmoxkHO
WCTIONIb30BaHKUE BUIEOMATEPHAJIOB), HAOI0IeHHe 00pa3lioB BELIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOEHHOCTEN
pacTBOPEHMS BEILIECTB C Pa3IMYHOM PacTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OINpPENEIEHHOM MaccOBOM JoJiel
PacTBOPEHHOr0 BEILECTBA, B3aUMOJCHCTBUE BOJBI C METANIaMU (HaTpHUEM M KaJbleM) (BO3MOKHO HCIIOJIb30BAHUE
BUAECOMATEPUANIOB), UCCIIEI0OBaHNE 00pa3OB HEOPTaHWYECKUX BEIECTB PA3IMYHBIX KJIACCOB, HAOIIOJICHHE M3MEHEHMS
OKpacKy HMHIMKAaTOPOB B pacTBOpax KHCJIOT W IIeNodel, u3ydeHue BzaumopencTeua okcuna menu (ll) ¢ pactBopom
CEpPHOM KHCIIOTHI, KUCIIOT C METAJIJIaMH, PEAKIUi HEUTpallu3alluu, OJIydYeHHe HEPACTBOPUMBIX OCHOBAaHM, BHITECHEHUE



OTHOTO METajula JAPYTMM M3 PACTBOpA COJIM, PELICHHE SKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BakHeHlme KIacchl
HEOPraHWYECKUX COCIUHEHUI.

epnonnyeckuii 3axkon u Ilepnoguyeckas cucremMa xumudeckux djemeHToB /I. M. Menpneneesa. Ctpoenne
aToMoOB. XUMHUYeCcKas cBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIUA

[lepBbie MOMBITKN KTacCU(UKAIINN XUMUIECKIX AIIEMEHTOB. [IoHATHE O TpyIIaX CXOMHBIX 3JIEMEHTOB (IIEIOYHbIE
Y IIEJIOYHO3EMENbHBIC METAJUIBI, TaJIOTEHbI, UHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOphIe 00pa3yloT aM(OTEPHBIC OKCHIbI U
TUAPOKCHU/IBI.

Ilepuonuueckuit  3akoH. Ilepuoguueckas cuctemMa xumuyeckux oiementoB JI. WM. Menaeneesa.
Kopotkonepronnas u mmHHONIEpHOHAS hopMbl [leproamaeckoi cucTeMbl XuMudeckux 3nemenToB J1. M. Menneneena.
[Tepuons! u rpymnmnel. U3ndecKuil CMBICT TOPSIKOBOTO HOMEpPa, HOMEPOB MEPUO/Ia U TPYIIIHI dJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBEIX simep. M3oTombl. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX 000J0YEK aTOMOB
mepBbix 20 xmMmmdeckux snemeHToB llepmommueckoit cucremsl JI. M. MennmeneeBa. XapaKTepHUCTHKA XUMHYECKOTO
3JIEMEHTA 110 ero noJjiokeHuIo B Ilepuoguueckoii cucreme 1. . Menpeneesa.

3aKOHOMEPHOCTH HU3MEHEHHUS pajuyca aTOMOB XMMHUYECKHX 3JEMEHTOB, METAJUIMUECKUX U HEMETaJUTMYECKHX
CBOMCTB IO IpYIIIaM U NEepUOJaM.

3uauenue [lepuoanueckoro 3axoHa u Ileprogndeckoil CUCTEMBI XUMUUECKUX 3JIEMEHTOB JUJISl Pa3BUTHUS HAYKU U
npaktuku. [. 1. MenneneeB — y4€HbII U IpakIaHUH.

Xumuyeckast cBs3b. KoBaseHTHas (TONSIpHAS M HEMOJSPHAS) CBSA3b. ODIEKTPOOTPHUIATEIFHOCTh XUMHYECKHAX
aneMeHTOB. loHHAas CBA3b.

Crenenp okucieHust. OKHCIUTEILHO-BOCCTAHOBUTEIbHEIE pCaKkuu. HpOHCCCBI OKHUCJICHUA U BOCCTAHOBIICHUS.
OKHCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3yueHHEe 00pa3lioB BEUIECTB METAJIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCH/IA IIMHKA C PACTBOPAMHU KHCIIOT
u H_[CJ'IO‘ICI‘/'I, IMPOBCACHUEC OIILITOB, UIINIIOCTPUPYIOHIUX ITPUMEPbI OKHUCIIUTCIIbEHO-BOCCTAHOBUTEIIbHBIX pCaKHHP'I (FOpCHI/Ie,
peaKIny pa3IoKeHHsI, COSTMHEHNS).

Mesxcnpeomemnuuie cea3u

Peanusamus MexnpenMeTHBIX CBA3eH NMPU M3yUYEHUH XMMHUU B 8 Kjacce OCYILIECTBISETCS depe3 HUCIOJb30BaHUE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHITHHA, TaK W TOHSATHH, SBISIONUXCS CUCTEMHBIMHU ISl OTIACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue eCTeCTBCHHO-HAyYHbIC MOHATHSA: Hay4HbI (aKkT, TUIOTe3a, TEOpHUs, 3aKOH, aHajiu3, CHHTE3,
KJIACCU(HUKAIIHS, IEPHOAUYHOCTE, HAOIIOIEHUE, SIKCIIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHUE, MOIEITh, SIBICHUE.

®uzuka: martepus, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIWJA, M30TONbI, PaJUOAKTUBHOCTh, MOJEKYIA,
ANIEKTPUYECKUIN 3apsi]l, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSHIE BEUIECTBa, ra3, GU3NUECKUE BETUUUHBI, ¢TUHHIIBI
M3MEepEeHHsI, KOCMOC, TTaHeThI, 3BE37b1, CoHILE.

buonorwust: porocunTes, npixanue, ouocdepa.

I'eorpadms: atmocdepa, ruapocdepa, MUHEpaIlbl, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOMAeMble, TOIIJIMBO, BOJHEIC
pecypchl.

9 KJIACC

BemecTBo M XuMHYecKasi peakuusi

[lepuoanueckuii 3axoH. [lepnoanueckas cuctema xumudeckux anneMeHToB J[. M. MenneneeBa. CTpoeHne aToMOB.
33KOHOMepHOCTI/I B HM3MEHEHHH CBOMCTB XHMMHYECKHX DJIEMEHTOB TMEPBLIX TpéX NEpUOJ0B, Kajlusd, KajJbllUd MU HX
COEIMHEHHUH B COOTBETCTBHH C MOJIOKEHUEM AIEMEHTOB B [leprnonndeckoii cucreMe U CTPOEHUEM HX aTOMOB.

CtpoeHme BemecTBa: BHUILI XUMHYECKOW CBS3M. THIBI KPUCTAUIMYECKUX PEIMIETOK, 3aBHUCHMOCTH CBOWMCTB
BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKU U BUJla XUMHUYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XMMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K
pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COSTUHEHUH, TeHETUUECKas CBA3b HEOPraHMUECKUX BEILECTB.

Knaccudukanms XuMU9eCKUX peaKkIui Mo pa3INdHbIM ITPU3HaKaM (TI0 YHCITY U COCTaBY YYaCTBYIOIINX B PEAKIHH
BEIIECTB, MO TEIUIOBOMY 3PQEKTy, IO U3MEHEHUIO CTEIICHEH OKHCICHUSI XUMHUYECKUX 3JIEMEHTOB, [0 OOPATUMOCTH, 110
YYaCTHUIO KaTanu3aropa). DK30- U JHJOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUECKUE YPABHECHUS.

[oHsiTHE O CKOpOCTH XUMHYEeCKOH peaknuu. [loHsTHE 00 00paTHUMBIX M HEOOPATUMBIX XUMHUYECKHX PEaKIIUsX.
IloHsAATHE O TOMOTE€HHBIX U TCTCPOIrCHHLIX PCAKIUAX. ITonstne o kataimze. IloHsATHE O XMMHUYECKOM PpaBHOBECHH.
@DakTOpbl, BIUIIONINE HA CKOPOCTh XUMUYECKOM pEeaklMK U MOJIOKEHUE XUMUYECKOIO PABHOBECHSL.

OKHUCIUTEIBHO-BOCCTAHOBUTEIHLHBIE pcakuuu, BHGKTpOHHBIﬁ Oaanc OKHCJINTETLHO-BOCCTAHOBUTEIILHOM
peakumu. CocTaBieHHE YpaBHEHHWH OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIX pPEAaKIMd C HWCIOJIB30BAaHHEM METOoJa
3IIEKTPOHHOTO OajnaHca.



Teopust >MEKTPOIUTUYECKON TUCCONMANMNA. DJICKTPOJUTHI W HEIJICKTPOIUTHL. KaTwoHBI, aHMOHBI. MeXaHu3M
JUCCOIMAINH BEIIECTB C Pa3TUYHBIMH BHIAMH XUMHUYECKOi cBs3u. CreneHs aucconmanuu. CuipHbIE W ciadble
AIIEKTPOJIUTHI.

Peakumn moHHOTO OOMEHa. YCIIOBHS MPOTEKaHWs PEakidii MOHHOTO OOMEHa, TIOJHBIE W COKpamlEHHbIE HOHHEIE
ypaBHeHHs1 peakmmii. CBOWHCTBAa KHCIIOT, OCHOBaHHMH M COJIE B CBETE NPEACTABICHUH 00 3JIEKTPOIUTHIECKON
nucconnanyu. KauecTBeHHbIE peaky Ha HOHBIL. [loHATHE O THAPONH3E COeH.

Xumuueckuii IKcnepumenm.

O3HAKOMJIEHHE C MOJETSMH KPHCTAUTMYECKUX DPEMIETOK HEOPTaHWYECKHX BEIIECTB — METAUIOB M HEMETAJUIOB
(rpadura 1 anmasa), CIIOKHBIX BEIIECTB (XJIOpH/IA HATPHS ), UCCIETOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKON PEaKIIny
OT BO3ACUCTBHS Ppa3IMYHBIX (DAKTOPOB, HCCIEIOBAHUE DHIEKTPONPOBOJHOCTH PpAcCTBOPOB BEILECTB, IMpolecca
TUCCOIMAIINHA KHUCIIOT, Meloueil W coiiell (BOSMOXKHO HWCIONIB30BaHUE BHAECO MaTEpPHANIOB), IMPOBEJICHHE OIBITOB,
WUTIOCTPUPYIOMINX TPU3HAKK TPOTEKAaHWS peaknuid HOHHOro oOMeHa (oOpa3oBaHWe oOcajka, BBIIEIICHHE Tra3a,
00pa3oBaHKUE BOJBI), OIMBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTENHLHO-BOCCTAHOBHTENBHBIX peakiuid (ropeHue,
peaKkuy pa3noKeHHsl, COeTUHECHHS ), pacllO3HABAHNE HEOPTaHMYECKHUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PeaKiii Ha
WOHBI, pEIIeHNE SKCIIEPUMEHTATBHBIX 3a/1a4.

HemeTtanibl 1 nX coeqMHEHHSsI

O6mas xapaktepuctuka ramoreHoB. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHbIE CTENCHU OKHCIICHUSI.
Crpoenne u (QuU3MYECKHE CBOWCTBAa IMPOCTHIX BEIIECTB — TAJIOT€HOB. XWMHYECKHE CBOWCTBA Ha IMpUMeEpEe XJopa
(B3auMoJIeHiCTBHE ¢ METAIIaMH, HEMeTalUIaMH, Ineiodamu). XyopoBoaopon. ColsiHas KACIOTa, XUMHYECKHEe CBOMCTBA,
nojlydeHue, npuMeHeHue. [leiicTBUe XJopa M XJIOPOBOJAOPOAa Ha OpPraHU3M 4eJoBeKa. BakHeHIIne XJIOpHIABl M UX
HaX0XJIEHUE B IIPUPOJIC.

Obmas xapaktepuctuka 3JeMeHTOB VIA-rpynmel. OcoOE€HHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIC CTEMEeHU
okucienusi. CTpoeHue U (QU3NUECKUE CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPO/Aa U Cepbl. AJUIOTPOITHBIE MOANDUKAIIH
KHCIIOpoJa W cepbl. XMMHUYECKUe cBoiicTBa cepbl. CepoBOIOPOJ, CTpoeHHUe, (PU3NUECKUE W XUMHUYECKHE CBOWCTBA.
Oxcupl cepbl Kak MPEICTaBUTEIN KACIOTHBIX OKCHIOB. CepHas KUCIIOTa, (pr3uuecKkrne 1 XUMHYECKHe CBOicTBa (00mTie
KaK IpeicTaBUTeNs Kilacca KUCIOT U cnenmduyeckne). XMMHUYECKUE peakiyy, JIeKallue B OCHOBE MPOMBIIIICHHOTO
crioco0a MmoiydeHus: cepHoil KUcIoThl. [IpumeneHne cepHoit KucnoTsl. Conu cepHOW KUCIIOTHI, KaueCcTBEHHAsI Peakius Ha
cynbdar-uoH. Haxoxmenue cepsl W e€ COENWHEHW B TPHPOJE. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOMIEH CpeJIbl
COEMHEHHSIMH CePhI (KHCIOTHBIE JOXKIU, 3arPsI3HEHUE BO3TyXa M BOAOEMOB), CIIOCOOBI €ro MPe0TBPAISHUS.

OOmas xapakTepucThka 3j1eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEICHU
OKHCIIeHUsI. A30T, paclpoCTpaHEeHUe B MIPHUPOJIe, PU3NIECKHEe W XUMHUYECKHe CBOMcTBa. KpyroBopor azora B mpupoje.
AmMMuak, ero Qu3MYecKHe W XUMHYECKHE CBOMCTBA, MONydeHWe W npuMmeHeHne. Coln aMMOHHA, WX (U3NYECKUE U
XUMHNYECCKHUEC CBOﬁCTBa, IIPUMCHCHHUC. KauectBenunas pCaKknuAa Ha HWOHBI aMMOHMA. A3zoTHas KHUCJI0TAa, eé IMOJIy4€HHUC,
¢du3nueckue U XUMHYECKHE CBOMCTBa (00IIMe Kak MpeJICTaBUTeNs Kiacca KUCIoT U cnenupudeckue). Mcmons3oBanue
HUTPATOB M COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX yA0OpeHuil. XWMHYECKOe 3arpsA3HeHHe OKPYXKaIoIIel cpeibl
COCIMHEHHUSIMH a30Ta (KUCJIOTHBIE MOXIHW, 3arpsA3HeHHe BO31yxa, IMOYBBEl u BopoémoB). docdop, amroTpomHbie
Moaudukamnuu dochopa, pusndyeckue u xumuueckue cporictea. Okcun docdopa (V) u dhochopras kucnora, pusndeckue
1 XUMUYECKHe CBOICTBa, onydyenne. Mcnonp3oBanne ¢hocdaTroB B kauecTBE MUHEPAIBHBIX YI00PEHUH.

OO6mas xapaktepuctuka 31eMeHTOB IV A-rpynmel. OCOOEHHOCTH CTPOSHHSI aToOMOB, XapaKTepHBIE CTEIEHH
OKHCJICHHUS. YTIEepo/l, aJUIOTPOIHBIE MOIU(UKAIINHI, PACTIPOCTPAaHEHUE B IPUPO/Ie, pr3ndeckre u XUMHYECKHE CBOHCTBA.
Ancopb6uust. Kpyroeopot yriepona B npupojae. OKCHIbl yriieposa, ux (Gu3ndeckue U XUMHUYECKUE CBOWMCTBA, JCHCTBHE
Ha JKUBBIC OPraHU3MBbI, MOJIyYCHUE W MPUMEHEHHE. DKOJIOTHYECKHEe TPOOIeMBl, CBsi3aHHbIe ¢ okcuaoM yriepoxa (1V),
THIIOTE3a TII00ANBHOTO MOTEIUICHUS KIMMaTa, TTApPHUKOBBIA 3G ¢eKT. YTronbHas KUCIOTa U €€ colli, uX (pusndyeckue u
XUMHNYECKHUEC CBOﬁCTBa, IMOJTY4Y€HUE U TIPUMCHCHUC. KauecTBennas pCaKkmusa Ha Kap6OHaT'I/IOHI)I. WUcnonp3oBanue
KapOOHATOB B OBITY, MEIUIMHE, IPOMBIIIJICHHOCTH U CETILCKOM XO3SIHCTBE.

[lepBonayanpHble MOHATUS 00 OPraHMYECKHX BEIECTBAX KAK O COCIUHEHHUSX yriiepoaa (MeTaH, 3TaH, STHJICH,
alleTWJICH, 3TaHOJ, TJUIIEPHH, YKCYCHAash KHUCIOTa). [IpupojHble MCTOYHHMKH YTIEBOAOPOJOB (Yroib, MPHPOJHBIN ra3,
He(Th), TPOAYKTHI UX IepepaboTku (OCH3HMH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [[oHSITHE 0 OMOTOTHYECKH BaXKHBIX
BEIIECTBAaX: JKUpax, OeJKax, YriaeBoAax — M MX POJM B JKM3HU 4YelOoBeKa. MarepuanbHOE €AMHCTBO OPraHWYECKHX U
HEOPraHUYCCKUX COG)IHHCHHﬁ.

Kpemumii, ero ¢usmueckne m XMMHYECKHE CBOMCTBA, TOIy4YeHHE M TpuMeHeHHe. CoeanHEeHWs KPEMHHUS B
npupoae. O6ume npencrasiuenus o6 oxcuae kpemuus (V) u kpemuueBoii kuciore. CHIMKATHI, UX UCIOJIB30BaHNE B
OBITY, B IPOMBILUICHHOCTH. Ba)kHEWIIINEe CTPOUTENIbHbIC MaTepHaibl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH, JKeJIe300eTOH.
[TpobneMbl 6e30MaCHOTO UCTIONB30BaHMS CTPOUTENHHBIX MATEPHAIIOB B TOBCETHEBHOM KHU3HU.

Xumuueckuii Ixcnepumenm:

n3yueHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOM KHCJIOTHI, IPOBEICHHE KAUECTBEHHBIX PEaKINI
Ha XJIOPU-UOHBI U HAOII0JICHNE TIPU3HAKOB UX MPOTEKAHUSI, OIBITHI, OTpaXkarolue Gu3ndeckne 1 XUMHUECKIE CBOWCTBA



TaJIOTEHOB M WX COEAMHEHWH (BO3MOXKHO HCIIOJIb30BaHWE BUAEOMATEPHAIIOB), O3HAKOMIIEHHE C 00pa3lamu XJIOPHIIOB
(Ta;moreHnuI0B), O3HAKOMJICHHE C oOpa3liaMH cephl M €€ COCTMHEHUSIMH (BO3MOXKHO HCIIOJIL30BaHUE BHIICOMATEPHUAIIOR),
HaOIIIOJIcHUE TMpoliecca OOYIIIMBaHUS caxapa TOj JEHCTBHEM KOHIICHTPUPOBAHHOW CEPHOH KHCIIOTHI, HW3ydYeHHE
XIMHYECKAX CBOMCTB pa30aBIEeHHOW CEpHOW KHCIOTHI, IPOBEIEHHE KAueCTBEHHON peakiuu Ha Cynb(paT-noH u
HaOIoZcHNE MpHU3HAKA e€ TPOTEKAaHUs, 03HAKOMJICHHE C (PM3HYSCKUMH CBOWCTBaMH a30Ta, (hochopa W WX COCTUHECHUH
(BO3MOXHO MCIOJIb30BaHUE BHICOMATEPHAIIOB), 00pa3iiaMu a30THBIX U (POchOpHBIX yIoOpeHUl, ToTyYeHHe, COOUpaHue,
pacro3HaBaHUE M U3YYCHUE CBOWCTB aMMHaKa, MPOBEJCHUE KAUSCTBCHHBIX PEaKIMi Ha MOH aMMOHUS U (Gocdar-uoH u
V3yYeHHEe TPU3HAKOB WX MPOTEKAHWS, B3aMMOJCHUCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C MEABIO (BO3MOXKHO
WCTIONB30BaHNE BHEOMAaTEpUaoB), M3YYCHHE MOJelied KPHCTALUTMYeCKHX PemI€ToK anmMasa, rpadwura, QysiepeHna,
03HAKOMJICHHE C TIPOIECCOM aJCOPOIMU PaCTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIJI€M U YCTPONMCTBOM IPOTHBOTa3a,
MoTydeHune, coonpanme, paclio3HaBaHNe U U3yUeHHe CBOWCTB YIIIEKUCIIOTO Ta3a, MPOBEJIeHIE Ka4eCTBEHHBIX peaknii Ha
KapOOHaT M CWJIMKAT-MOHBI W H3y4YeHHE TNPU3HAKOB WX NPOTEKAHMs, O3HAKOMIICHHE C TPOIYKIMEW CHIMKATHON
MIPOMBIIIUICHHOCTH, PEIICHIE 3KCIIEPUMEHTANILHBIX 3a/1a4 M0 TeMe «BakHeilre HeMeTamibl U UX COCTUHCHUS.

MeTaJuibl U UX COeTMHEHUSI

OO0mas xapaKTepuCTHKa XMUMHUYECKIX 3JE€MEHTOB — METAJJIOB Ha OCHOBAaHWH WX MoiokeHus B llepuommdeckoit
cucteMe xuMudeckux aneMmentoB . M. MennaeneeBa u ctpoenus atoMoB. CTpoeHHE METAJUIOB. MeTalindeckasi CBsi3b U
METaJNTNYecKas KpUCTAJUIMYECKass pemeéTKa. ONEKTPOXUMHUYECKUN psi HampsokeHHM MertamioB. Dusnyeckue WU
XIMHYECKHE CBOMCTBAa MeTayuioB. O0mue crocoObl momydeHuss MeTauioB. [oHSITHE 0 KOPpO3WU METAaIIOB, OCHOBHEIE
CHoCcoObI 3amuUThl X OT Koppo3uH. CrmaBwl (CTanb, YyTyH, AFOPATIOMUHHUM, OpOH3a) M WX NMpPHMEHEHHE B OBITY H
MIPOMBIIIUICHHOCTH.

[lenounsle MeTamibl: nojoxxkeHue B llepuomnueckoil cucreme xumuueckux siaeMeHToB [[. M. Menneneesa,
CTpOCHHE WX aTOMOB, HaxXOXAeHWEe B mpupoje. Pu3ndeckne M XMMHYECKHe CBOWCTBA (HAa MpHUMEpe HATPHUS U KalvsA).
Oxcunabl ¥ THAPOKCHUIBI HATPHUS U Kanus. [[puMeHeHue menoYHbpIX METAIIOB U UX COCTUHEHUN.

[[lenoyHO3EeMENbHBIE METAJUIBl MarHuil M KalbUWW: MOJoKeHHWe B llepuoandeckod cHUCTEME XUMHUYECKUX
snemeHToB [I. Y. MeHnneneeBa, CTpoeHUE HX aTOMOB, HaXOXAe€HHE B mpupoae. OU3NYeCKUe U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kajblysl. BakHeiiine coeauHEHUs Kaiublus (OKCHI, THIPOKCHI, cojiu). JKECTKOCTH BOJBI M CIOCOOBI e
YCTpaHCHUS.

Amomunuii: nonoxenue B Ilepuoanueckoid cucreme xumudeckux sneMeHToB . M. MenneneeBa, cTpoeHue
aToMa, HaxOXJeHue B npupojae. Ou3nyueckue W XMUMUYECKHE CBOWMCTBAa amOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHIA H
TUAPOKCUIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuoanyeckoil cucteme xumuueckux snemeHtoB J. M. MenneneeBa, ctpoeHue aToma,
HaxoXJeHue B npupone. Ouznyeckne U XUMUYECKHE CBOMCTBa kene3a. OKcuapl, TUAPOKCHIBI U conn xene3a (I1) u
xkenesa (111), ux cocras, cBolicTBa U MOTyUYeHUE.

Xumuueckuii IKcnepumenm.

O3HaKOMJIEHHE C o0pa3llaMd METaJUIOB W CIUIABOB, MX (DU3MUECKUMHU CBOWCTBAMH, H3y4YeHHE pE3yJIbTATOB
KOPpPO3UHU METAIUIOB (BO3MOXKHO HCIOJIF30BaHUE BUACOMATEPHANIOB), 0OCOOCHHOCTE! B3aMMOICHCTBUS OKCH/IA KaIbIUsI U
HaTpusl C BOAOW (BO3MOXXHO WCIOJH30BAaHHE BHJICOMATEPHATIOB), WCCIEIOBAHHME CBOMCTB KECTKOW BOXBI, MpoIecca
TOpEeHHsI Kelle3a B KUCIOpoJae (BO3MOXKHO HCIIONIb30BAaHUE BHJIEOMATEPHAJIOB), MPU3HAKOB MPOTEKAHHUS KadyeCTBEHHBIX
peakuuii Ha MOHBI: MarHusl, KaIbIHA, aTFOMUHS, UHKA, xKene3a (11) u xenesa (1), mexu (1), HabmoneHne u onucanne
MIPOIIECCOB OKPAITMBAHUSA IJIAMCHU MOHAMU HATPHS, KA W KajabIlus (BO3MOXHO MCIOJIB30BAHHE BUICOMATEPHAIIOB),
uccieoBanre aM(pOTePHBIX CBOMCTB I'MAPOKCHIA AIFOMUHUS U THAPOKCUIA IMHKA, PEIICHUE DKCIICPUMEHTALHBIX 33134
1o Teme «BaxkHelIne MeTaibl U UX COCTUHEHUSD.

XuMus 4 OKpysKawuas cpeaa

BemectBa n MaTepuabsl B IOBCETHEBHOM JKU3HH 4YeloBeKa. be3omacHoe MCIOIb30BaHME BEIISCTB U XUMHUSCKHIX
peaknuii B ObiTy. [lepBas momMoIms Npyu XUMUYECKUX 0KOTaX U OTPABICHUSIX.

XuMuyeckoe 3arpsa3HeHHe OKpYXKaloliel cpenbl (mpeaenbHasi JOMYCTHMas KOHIIGHTPALWs BEUIECTB, Jajnee —
[TAK). Ponp xuMuu B pelIeHNH SKOTOTUIECKIX TPOOIIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3IoB MaTepUAIIOB (CTEKIIO, CTIABEI METAJIJIOB, TOJUMEPHBIC MaTEPHAIIHI).

Mexcnpeomemmusie cea3u

Peanmuzamnuss MeXIpeIMETHBIX CBS3EH MPH U3YUCHHHM XHUMHH B 9 Kjacce OCYIIECTBIISIETCS Yepe3 HCIOIh30BAHUE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMMOHITHHA, TaK W TIOHSATHUH, SBISIONUXCS CUCTEMHBIMH NI OTJCIBHBIX HPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmne ecTecTBEHHO-HAY4YHbIC TIOHATHS: HAaydyHBIH (DakT, TUIOTE3a, 3aKOH, TEOpHS, aHAllM3, CHHTES,
KJIACCU(UKAIUS, TCPUOIUIHOCTh, HAOIIOJCHUE, DKCICPUMEHT, MOJCIIMPOBaHUE, HW3MEPECHUE, MOJIENb, SIBJICHUE,
MapHUKOBEIH 3 ()EKT, TEXHOIOTHS, MATEPHAIBL.



@dusuka: Marepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIM[, H30TOIbI, PaAHOAKTUBHOCTb, MOJEKYJIa,
NIEKTPUYECKUN 3apsill, NPOBOAHUKH, IIOJIYNPOBOJHUKH, IUAJICKTPUKH, (POTORIEMEHT, BELIECTBO, TEI0, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, Ta3, pacTBOpP, PacCTBOPUMOCTb, KPUCTAJUTMUECKAas PEIIETKA, CIJIaBbl, (U3MUYECKHE
BEJIMYMHBI, €AUHUIIBI N3MEPEHHsI, KOCMUYECKOE IPOCTPAHCTBO, MIaHETHI, 3BE3b1, CoHIE.

buonormst: ¢ortocuHTes, npixanme, Onocdepa, SKOCHUCTEMa, MHHEpAIbHBIE YIOOPEHHS, MHUKPOAIIEMEHTEHI,
MaKpO3JIEMEHTHI, MUTaTEIbHbIE BEIIECTBA.

l'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOABI, MOJE3HBIE MCKOMAEMble, TOTLTUBO, BOJHBIC
pecypcsl.

IINITAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUHU HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Pe3yIbTAaThl OCBOCHUS IPOrPaMMBbl OCHOBHOT'O 00IIeT0 00pa30BaHMsl JOCTUTAIOTCS B X0J€ O0Y4EHUs
XMMUU B EAMHCTBE Y4eOHOH M BOCIHUTATENLHOW AEATEILHOCTH B COOTBETCTBUM C TPAAHLHMOHHBIMH DPOCCHHUCKHUMU
COLMOKYJIBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, NPUHATHIMA B OOIIECTBE MpaBHJIaMH W HOpMaMu
MOBEJICHUS M CIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHUSL, CAMOPA3BUTHSI U COLIMATIN3ALUHN 00yJaroIInXCs.

JIMYHOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOACTBOBATHCS CHUCTEMOW IMO3UTHBHBIX
LEHHOCTHBIX OPUEHTAIMH U PacIIMPEHHE OMBITA JESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

LEHHOCTHOTO OTHOILEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAy4HOMY HacJeIuio, IOHUMAaHUs
3HAYEHUS] XUMHYCCKON HAayKH B JKU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJIETh TOCTOBEPHON WH(OpMALIUEH O
NEPEAOBBIX TOCTIKEHHUSX U OTKPBITHSIX MUPOBOM U OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTpOMCTBE MUpPa U OOIIECTBA;

2) rPaKIaHCKOTr0 BOCIIUTAHUS S

nNpeaAcCTaBJICHUA O COLOUAJIBHBIX HOpMax W IpaBujIaxX MEKIMYHOCTHBIX OTHOIIEHUH B KOJIJICKTUBCE,
KOMMYHHMKAaTUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOHM, y4eOHOMCCIEOOBATENLCKOW, TBOPYECKOH M APYyrHX
BUAAX JAEATENLHOCTH, T'OTOBHOCTH K pPAa3HOOOpPa3HOW COBMECTHOHM [ESTETBHOCTH MpPU BBHIMOJHEHHH Yy4YeOHBIX,
MMO3HAaBATCIIbHBIX 3aJiad, BBIIIOJIHCHHUU XHUMHUYCCKUX JSKCIICPUMCHTOB, CO3JaHUHU y‘-IeGHLIX MMPOCKTOB, CTPECMJICHUA K
B3aMMOITIOHUMAHHIO U B3aMMOIIOMOLIH B IPOLIECCE STON Y4eOHOH NesTeIbHOCTH, TOTOBHOCTH OLIEHUBAThH CBOE ITOBEICHHUE
U TIOCTYIKM CBOMX TOBAapHILEH C MO3MIMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIIEICTBHUN
MOCTYITKOB;

3) HeHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUECKUE MPEACTaBICHUS O BEIIECTBE M XMMHYECKOH PEaKLUHH, COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIINE OCHOBY IJIA IIOHMMAaHUA CYyHIHOCTH Hay‘-IHOﬁ KapTUHbLI MHpa, NPCACTAaBICHUSA
06 OCHOBHBIX 3aKOHOMCEPHOCTAX pa3BUTHUA IMPUPOJbI, B3AUMOCBA3AX YCIIOBCKa C HpPIpOI[HOﬁ CpeHOﬁ, 0 pojin XMMHUH B
MO3HAHUM ITHX 3aKOHOMEPHOCTEI];

MO3HABaTeNbHBIE MOTHBBI, HANpPABICHHBIE Ha IIOJyYeHWE HOBBIX 3HAaHUH MO XHMUH, HEOOXOAWMBIE IS
0ObsICHEHHS HaOII0aeMBbIX TPOLIECCOB U SIBJICHWH, MMO3HABATENBHOW, NHPOPMAIIMOHHONW U YUTATENBCKOW KYJIBTYPHI, B
TOM YHCJIE HaBBIKOB CaMOCTOATENLHOW pPabOThl ¢ y4eOHBIMH TEKCTaMM, CIIPABOYHOM JIMTEPaTypoOil, AOCTYMHBIMU
TEXHUYECKUMH CPeICTBAMH HHPOPMALMOHHBIX TEXHOJIOTHil;

WHTEpeC K OOYYCHUIO W TIO3HAHHIO, JI0OO03HATENBHOCTh, TOTOBHOCTh M CIHOCOOHOCTh K C€amMOOOpa30BaHUIO,
MPOEKTHON W WCCIIEIOBATENLCKON JEATENILHOCTH, K OCO3HAHHOMY BBIOOpDY HANpaBJIEHHOCTH W YPOBHS OOydYeHHS B
JTabHEHIIEM;

4) popMHPOBaHUS KYJIbTYPHI 310POBbI:

OCO3HAHHWE IICHHOCTH >KWU3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 370pPOBBIO, YCTAHOBKH Ha 3JI0OPOBBIH 00pa3
KHU3HH, OCO3HAHHE TOCIEACTBUHA M HENPHUIATHE BPEIHBIX NPUBBIYEK (YHOTPEOJEHUS aJKOTOJsI, HAPKOTHUKOB, KYPEHHS),
HEOOXOIMMOCTH COOJIOICHHSI TIPaBMJI O€30MACHOCTH MPH OOpAIIEHNH C XUMHUYECKUMH BEIECTBAMH B OBITY M peaslbHON
JKU3HU;

5) TpynoBoro BocnuTaHusM:

HWHTEpEC K MPaKTUUECKOMY M3YyYEHHIO Npodeccuil 1 Tpyda pasIMuHOro poja, yBaKEHHE K TPYLy U pe3yibTaram
pr110BOI7[ ACATCIIBHOCTH, B TOM 4YHCJIC HAa OCHOBC IMPUMCHCHUA IMPEAMETHBIX 3HAHUU II0 XUMMHH, OCO3HAHHBII BBI60p
VHAWBHUIyaJbHOW TPAEKTOPHHU TPOJOIDKEHHS 00pa30BaHUA € YIETOM JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIeIIHOH NpodecCHOHATBEHON JEATEIbHOCTH U Pa3BUTHSL HEOOXOJMMBIX
YMEHUH, TOTOBHOCTh aJIalITUPOBATHCS B IPO(HECCHOHABHOH Cpeie;

6) IKOJIOrH4eCKOro BOCIIUTAHMSA:

9KOJIOTHUECKH LieJIecO0Opa3HOe OTHOLIEHWE K TNPHPOJAE KaK MCTOYHHKY >KHU3HH Ha 3emiie, OCHOBE e&
CYIIECTBOBaHUs, MMOHHMAaHHWE HEHHOCTH 370POBOrO M Oe3omacHOro o0Opas3a >XU3HH, OTBETCTBEHHOE OTHOLICHHE K



COOCTBEHHOMY (U3UYECKOMY W TICHXHYECKOMY 37I0POBBIO, OCO3HAHHE IICHHOCTH COOJIOJCHHS MpPaBWI 0E30MacHOTO
MOBEICHNUS TIPU pabOTe C BEIIECTBAM, a TAK)KE B CUTYaIHAX, YTPOXKAIOUINX 370OPOBBIO M )KU3HH JIIOJICH;

CIIOCOOHOCTH TPHMEHSATh 3HAHUS, IOJlydaecMble MPH W3YYCHWU XUMUH, JUIsl PEIICHUS 3ajad, CBS3aHHBIX C
OKpY’)Kafomel MPUPOTHOW Cpemoi, A TMOBBIIICHHUS YPOBHA 3KOJIOTHYECKON KYyJIbTYypBI, OCO3HAHHA TJI00AIEHOTO
XapakTepa SKOJIOTHYECKUX TPOOJIeM U MyTel WX pelIeHus] IOCPEICTBOM METO0B XUMHH, YKOJIOTHIECKOTO MBIIUICHUS,
YMEHUSI PYKOBOJCTBOBATHCSI UM B ITO3HABATEIHHOM, KOMMYHUKATUBHOU U COIIMAILHON TIPAKTHUKE.

METAINIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeTtampeOgMETHBIX Ppe3yAbTaTOB BBIACISIOT 3HauuMble A (OPMHUPOBAHMS MHMPOBO33PEHUS
oOlIeHay4Hble MOHATUS (3aKOH, TEOpHs, MPHUHIWI, THIOTe3a, (akT, chUcTeMa, Mpolecc, SKCIEPUMEHT U ApYroe.),
KOTOpPbIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpEeIMETax M IO3BOJSIIOT HA OCHOBE 3HAHMHW M3 3THX
npeaMeToB (HOpMHUPOBATH MPEACTABICHUE O LEJIOCTHON HAYYHOW KapTHHE MUpA, U YHUBEPCAIbHbIE yueOHbIE NEHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHUKAaTHUBHBIE, PETYJSITHBHBIC), KOTOpbIE O0ecledrnBaloT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIHHOMY IJIAHUPOBAHUIO U OCYIIECTBICHHIO y4eOHON e TETbHOCTH.

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIEe 1eiicTBUS

ba3oBble jioruyeckne 1ecTBHUA:

YMC€HUSA HUCIIOJIB30BaTh HpI/IéMBI JIOTUYECKOT'O MBINUICHHA ITPU OCBOCHUN 3HAHUM: PaCKpbIBATh CMBICII XUMHUYCCKUX
MOHATHH (BBLACIATH MX XapakTepHbIC MPHU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C APYTMMH IIOHATHSIMM), HUCIIOJIB30BAaTh
MOHATHS IJI1 OOBSCHEHUS OTAENbHBIX (DAaKTOB W SIBICHWH, BBHIOMpAaTh OCHOBAaHMS M KPUTEPHU AJs KiaccU(HUKALUN
XUMHYECKHUX BCIIECCTB U XUMHUYCCKHUX peaKuHﬁ, YCTaHaBJIUBATh NPUIYUMHHO-CICACTBCHHBLIC CBA3U MCKIAY 00beKTaMHu
W3y4YCHHS, CTPOMUTH JIOTUUECKUE PACCYXKAEHHUsS (MHAYKTUBHbBIC, ACOYKTUBHBIC, IO AaHAIOTWH), [E€JaThb BHIBOABI U
3aKIII0YEHUS,;

YMCHUC TIIPUMCHATL B MPOLECCE IO3HAHHA IOHATHUA (HpGI{MeTHBIG u MeTaHpeILMCTHI)Ie), CHUMBOJIMYECKUEC
(3H3KOBI>I€) MOACIN, HUCHOJIB3YEMBIC B XHMUH, HpCO6pEl3OBBIBaTb IHUPOKO MPUMCEHACMBIEC B XHMHUHU MOJCJIBHBIC
MPEICTABICHUS] — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA), XMMUYecKas (opMysa U ypaBHEHHE XUMHUYECKOW pPEaKLUu —
IIpu pCUICHUN y‘{e6HO-HO3HaBaTCHBHBIX 3ajJa4, C y‘IéTOM 9TUX MOACIBHBIX HpCI[CTaBJ]CHI/Iﬁ BBISABJIATDH U XapaKTCPU30BaATh
CYIIECTBCHHBIC IMPU3HAKKU HU3Yy4YaCMBIX 00BEKTOB — XMMHUYECKUX BCIICCTB U XHMMHUYCCKUX peaKum‘/'l, BBISBIIATH O6HII/IC
3aKOHOMEPHOCTH, IPUYHHHO-CJICICTBEHHBIE CBSI3H U IPOTUBOPEYUS B M3yYaeMbIX IPOLIECCAX U SIBICHUIX.

BazoBrble ucciiefoBaTebCKHeE NeHCTBUA:

YMEHUE HCIIOJIB30BAaTh MMOCTABJICHHBLIC BOIIPOCHI B KAYECTBC MHCTPYMCEHTA ITO3HAHMSA, 4 TAKIKE B KaUCCTBE OCHOBBI
111 GOPMHUPOBAHMS THITOTE3bI IO POBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKACHUI;

nproOpeTeHne OIbITa M0 IUIAHMPOBAHUIO, OPraHU3alMU M NPOBEICHHUIO YYCHHYECKUX HKCIEPHUMEHTOB, YMEHHUE
HaOJIOaTh 32 XOJOM IpOlecca, CaMOCTOSTENBHO NPOTHO3UPOBATH €ro pe3ynbraT, (GopMynaupoBaTh 00OOICHHS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIIEAOBAHHS, COCTABIISITE OTUYET O MPOJICTIAHHON padoTe.

PaGora ¢ unopmanueii:

YMEHUE BbIOWpATh, aHAIM3UPOBATh M HHTEPHPETHPOBATH HHGOPMALMIO pa3IMYHBIX BHIOB U (GOpM
MIPE/ICTaBICHHUS, MOJIyYaeMyl0 W3 Pa3HBIX HCTOYHHMKOB (HAYYHO-TIONMYJISIpHAs JIMTEpaTypa XUMHUYECKOTO COJAep)KaHus,
CpaBOYHblEe 1OcoOusi, pecypchl MHTepHeTa), KPUTHYECKH OLICHUBAaTh MPOTHBOPEUYMBYI0 M HEIOCTOBEPHYIO
WH(OPMAITHIO;

yMEHUE MPHUMEHITH Pa3UuHble METOJBI U 3alpoChl NPH MOUCKE W O0TOOpe MH(OPMAIMUA M COOTBETCTBYIOIIMX
JaHHBbIX, HCOGXOI[I/IMBIX JJIs1 BBITIOJIHCHHUA y‘Ie6HI)IX N TIO3HaBaTCJIbHBIX 3aaad onpenenéﬂﬂoro THIIA, HpI/IO6peTeHI/Ie
OIBITa B 00JIACTH HMCIIOJB30BaHUS MH(POPMALMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTUH, OBJIQJICHUE KYJIbTYpOH aKTHMBHOTO
HCIIOJIB30BaHUA Pa3JIMYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOATCIIBHO BBIGI/IpaTB OINITUMAJIBHYIO (1)OpMy pEACTaBIICHUA
HHq)OpMaHHH U WIUIIOCTPUPOBATH PEIIACMBIC 3ajjadyul HCECJIOXHBIMU CXEMaMH, JuarpaMmamMu, IPYyruMu Q)OpMaMI/I
rpaduKi ¥ UX KOMOMHALUSAMUY;

YMEHHE HCIIONb30BaTh U aHAJM3UPOBATH B Ipoliecce y4eOHON M UCCIIeI0BATENbCKON NeSTeIbHOCTH HHPOPMAIHIO
O BITUSTHUH MTPOMBINIIIEHHOCTH, CETHCKOTO XO3SHCTBA U TPAHCIIOPTa HA COCTOSTHUE OKPY’KaIOIIEH MPUPOTHON CpeIbl.

KoMMyHnkaTHBHBIC YHUBepCAJIbHBIE y4eOHbIe JeHCTBHA:

YMEHUsS 3aJaBaThb BOIPOCH (B Xoae auaigora W (WIM) JOUCKYCCHMHM) IO CYLIECTBY OOCYXIaeMOil TeMBl,
(hopMyTHPOBATH CBOW MPEIIOKECHUS OTHOCUTEIHLHO BBHITTOTHCHUS IPEIOKCHHON 33/1a4H;

YMEHHUA TMPEACTABIIATH IOJYUCHHBIC PE3YJIbTAThI MMO3HABAaTEIILHOM ACATCIIBHOCTH B YCTHBIX W IMMCBMCHHBIX
TEKCTax; JAeNaTh IPE3CHTAlMI0 pe3yJbTaTOB BBIIOJHEHUS XUMHYECKOTO OJKCIepUMeHTa (1abopaTOpPHOrO OIbITa,
nmabopaTopHO pabOTHI MO HCCIETOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHUSI y4eOHOrO COTpPYIHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM II03HABATEIbHOM U HCCIENOBATENILCKON
JESITENbHOCTH TIPH PELICHUH BO3ZHHUKAIOIIMX MpPOOJIeM Ha OCHOBE y4yéTa OOIIMX MHTEPECOB U COTJIACOBAHUS IO3WLHMNA
(obcyxnenusi, 0OMEH MHEHHSMH, «MO3TOBBIE IITYPMBD», KOOPIAWHALINS COBMECTHBIX NEHCTBUI, ONpeaeeHne KPUTEPUEB
T10 OIICHKE Ka4eCTBA BHITIOJTHECHHOW PaOOTHI M IPYTHE).



PeryisiTuBHBIE YHHBepcaJIbHbIE y4eOHbIe TelcTBUA:

YMEHUE CaMOCTOATEJIBHO ONPEAEIATh LUENH AEATENbHOCTH, IUIAHUPOBAaTh, OCYIIECTBISATh, KOHTPOIUPOBATh U NpH
HE00XOIUMOCTH KOPPEKTUPOBATh CBOIO JCATCIHLHOCTh, BRIOMpATh HanOonee d3pPEeKTUBHBIC CIIOCOOBI PEIICHUS YISOHBIX
U MO03HABATEJbHBIX 33a4, CAMOCTOSTEIBHO COCTABIIATh WM KOPPEKTHUPOBAThH MPEIJIOKEHHBIN alrOpUTM JEHCTBUN MPU
BBITIOJTHEHWY 33/IaHUN C Y4E€TOM TMONydeHHUs HOBBIX 3HAHWH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHsX,
OIICHUBATh COOTBETCTBHE TMOJIYYECHHOTO pe3yJbTaTa 3asBICHHON IEIM, YMEHHE WCIIONb30BaTh W aHAIU3UPOBATH
KOHTEKCTBHI, IIpe/ijlaraeMble B YCIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATDBI

B cocrtaBe mpeaMeTHBIX pe3yNbTATOB IO OCBOEHHUIO OO0S3aTENBHOTO COACpPKAHHSA, yCTAHOBIEHHOTO IaHHOMN
(denepanbHOil paboueli MPOrpaMMoOid, BBIACISIOT: OCBOCHHBIC OOYYalONIMMUCS HAYYHBIC 3HAHUS, YMEHUS M CIOCOOBI
neiicTuid, cnenuduyecKue s MpeAMETHOW 001acT « XUMUS, BUABI ACSITETFHOCTH 10 TIOIYYeHHUI0 HOBOTO 3HAHUS, €TO
WHTEPIIpeTaIlny, MPeo0pa3oBaHUIO M MPIMEHEHHUIO B PAa3IMYHBIX yI9eOHBIX U HOBBIX CHUTYAIIHSIX.

K konmy oOyueHuss B 8 Kijacce mpeAMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOPMUPOBAHHOCTh Y OOYUAIOIIMXCS YMEHHUIA:

®  pacKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: aTOM, MOJIEKYJa, XUMUYECKHHA BIIEMEHT, IPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS M HEOJHOPOAHAS ), BAJICHTHOCTD, OTHOCHUTENbHASI aTOMHAS
U MOJEKyJIpHas Macca, KOJUYECTBO BEIIECTBAa, MOJb, MOJSIpHAas Macca, MaccoBas A0S XUMHYECKOTO
3JICMEHTa B COCIUHCHHMU, MOJIAPHBIH O0BEM, OKCHUJ, KHCIOTa, OCHOBAHHE, COJIb, 3JCKTPOOTPHUIATEIHHOCTD,
CTETICHb OKHWCJICHHUS, XWMHYECKas pPEakius, KIACCU(PUKAIUSA peakIui: peaKkluh COCTWHEHHs, PEeaKIHH
Pa3TOXKEHWsI, PEaKIH 3aMEeeHHsI, peaki 00MeHa, SK30- U DHIOTEPMHUYECKHE PEaKInH, TeTioBoi 3(dext
peakiuy, AApO aToMa, AJICKTPOHHBIM CIIOM aToMa, aTOMHAas OpOWTallb, pajnyCc aToMa, XMMHYECKas CBS3b,
NOJISIpHAs M HENOJIsIpHAasi KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PAacTBOp, MAaccoBas I0JIA
BemecTBa (IIPOIICHTHAS KOHIIEHTPAIKS) B PACTBOPE;

®  WUIIOCTPUPOBATH B3aUMOCBS3h OCHOBHBIX XUMHYECKUX IMOHSATHN M MPUMEHSTH 3TU MOHATHS MPU OMHCAHUU
BEILECTB U UX NPEBpALLCHNN;

®  UCIOJb30BaTh XUMHUYECKYK) CHMBOJIMKY JJI COCTaBJICHUs (OPMYJ BEIICCTB U YPaBHCHUN XHMUYECCKHX
peaKuuii;

®  OMNpEAeNsATh BAIIEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENCHb OKHCIICHUS DIIEMEHTOB B
OMHAPHBIX COCWHEHUSIX, TPUHAJIEKHOCTh BEIIECTB K OMPENeNEHHOMY KIIACCY COEAMHEHUH 1Mo (Qopmynam,
BHJI XUMHUYECKOU CBS3U (KOBaJCHTHAS ¥l HOHHAS) B HEOPTAHMYECKUX COCTMHECHMUSIX;

e packpeiBatb cMbica Ilepuoauueckoro 3akona [I. WM. MeHneneeBa: JeMOHCTPUPOBaTh IOHUMAaHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MOJI0kKeHUA B [lepuoanueckoit cucreme,
3aKOHOB COXPAHEHMsI MAacChl BELIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOTO Y4Y€HHs, 3aKOHa
ABorazpo;

® ONWCHIBATh M XapaKTepU30BaTh TaONMuHyr0 (opmy Ileproanueckoit CHCTEMBI XUMHUECKHUX 3JIEMEHTOB:
pa3nuyath MOHATHS «TJaBHas moiarpynna (A-rpynma)» u «mobounas noarpynma (b-rpynma)y, mansie n
0OJbIIME TIEPHOMABI, COOTHOCHUTH O00O3HAYEHUs, KOTOpble nMMeroTcss B Tabnmie «llepmommyeckas cucrema
xumMudeckux 35eMeHToB . Y. MenneneeBa» ¢ UMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX
AJIEMEHTOB (COCTaB | 3apsij Apa, 00IIee YICIIO JIEKTPOHOB U PACIPEIeTICHUE HX 10 SJICKTPOHHBIM CJIOSIM);

e  KJacCH(PUIMPOBATh XUMHUUECKHUE JICMEHTHI, HCOPTaHMUECKUE BEUISCTBA, XUMUYECKHE peakiuuu (10 YUCITy U
COCTaBY yYaCTBYIOIINX B PEAKITUH BEIMIECTB, IT0 TETUIOBOMY 3P (HEKTY);

®  XapaKTepu30oBaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOITBEPMIast
ONMCaHUE MPUMEPaMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

® TIPOTHO3HMPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOT'O COCTaBa, BO3MOKHOCTH TIPOTEKAHUS
XUMUYECKUX TPEBPAICHUH B PA3TNIHBIX YCIOBUSX;

®  BBIYUCILITH OTHOCHUTEIHHYIO MOJIKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB, MAaCCOBYIO TTOJIFO XHMMHYECKOTO
ajeMeHTa 1o (GoOpMysie COEAMHEHHS, MAacCOBYIO JOJI0 BEIIECTBA B PAcTBOPE, IPOBOIUTH PACYEThI 110
YPaBHEHUIO XUMUYECKOUN peakiuy;

® TIPUMEHSATH OCHOBHBIC OTIEpAIlK MBICIIUTEIBHON JEATEIbHOCTH — aHAJIN3 M CHHTE3, CPaBHEHHUE, 0000IIeHuE,
CUCTEMAaTH3aINI0, KIacCU(UKAIHIO, BHISBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — JUIS M3YYEHHUS CBOWCTB
BEIIECTB M XHMHYECKHMX PEaKIMid, €CTECTBEHHO-HAYUYHbIC METOJbl IO3HAHUS — HaOJIOJCHUE, WU3MEPEHHE,
MOJIETTUPOBaHUE, IKCIIEPUMEHT (peabHbIH 1 MBICIICHHBIN);

e (CleoBaTh TPABWIAM TIOJB30BAHUS XUMHUYECKOH IMOCYAOH M JIaOOpPaTOpPHBEIM OOOpYyIOBaHHEM, a TaKKe
MpaBWJIaM OOpalIeHHUs C BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSMH IO BBITIOJHEHUIO J1a0OpATOPHBIX
XUMHYCCKAX OIBITOB IO TOJIYYEHUI0O W COOHMpaHHMIO Tra3000pa3HBIX BEmIeCTB (BOAOpOAAa WM KHCJIOPOIA),
MPUTOTOBJIEHUIO PACTBOPOB C OMPEAEIEHHON MacCOBOM J0JIe pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U



MPOBOJUTh XMUMHUYECKHE JKCIIEPUMEHTHI 0 PACIIO3HABAHWIO PACTBOPOB IIEJIOYeH M KHUCIOT C TOMONIBIO
HHAUKATOPOB (JlakMyc, heHondTaienH, METUIOPAHK U IPyTHe).

K xonmy oOyueHus B 9 Kiacce mpeAMETHBIE pe3ylbTaTbl Ha ©0a30BOM YpOBHE [IOJDKHBI OTpPaXkaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHH: XMMHUYECKUH BJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH,
aHMOH, IIPOCTOE BEILECTBO, CJIOXKHOE BEIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATENILHOCTD, CTETIEHb OKHUCIICHUS,
XMMUYeCKasi Peaklusi, XUMHUUYECKasl CBs3b, TEIUIOBOH 3(PQEKT peakiuH, MOJb, MOJSIPHBIH 00BEM, pacTBoOp,
AIIEKTPOJIUTHI, HEIJEKTPOINUTHI, SNEKTPOIUTHYUECKAsT AUCCOLMAINS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop,
XMMUYECKOE paBHOBECHE, 00paTUMBbIe M HEOOPAaTUMBbIE PEAKIINU, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINY,
OKHCJIUTENb, BOCCTAHOBHUTENb, OKMCIICHUE U BOCCTAHOBIICHHE, AJUIOTPOINS, aM()OTEPHOCTh, XUMHUUECKAas! CBSI3b
(xoBaJyieHTHas, MOHHASI, METAJUIMYECKas1), KpUCTAIUIMYECKas PeIETKa, KOPPO3Usl METAIJIOB, CILJIaBbI, CKOPOCTh
XUMHUYECKOH peakluy, NpeaeabHo nonycrumas konuenrpanus [IJIK BemecTsa;

WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX IOHITHH M NPUMEHSATH 3TU MOHATHUS MIPU ONHCAHUHU
BEIIECTB U UX MPEBpallleHUN;

HCTIONB30BaTh XMMHYECKYI0O CHUMBOJIMKY [UII COCTaBICHHS (OPMYJ BEIIECTB M YPAaBHEHHH XUMHYECKHX
peaKuuii;

OMpeaACIAThL BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMUYCCKUX 3JICMCHTOB B COCAMHCHUAX Pa3JIMYHOIO COCTaBa,
MPUHAAJICKHOCTh BELIECTB K ONPEACIEHHOMY KIIACCy COSAWHEHHMH MO (opMyiaM, BUJ XUMHUECKOU CBSI3U
(kxoBajieHTHAsA, MOHHAs, METAJUIMYECKas) B HEOPraHMYECKHX COCOUHEHUSX, 3apsi HOHA IO XHUMHUYECKOH
¢dopmyne, XapakTep CpeAbl B BOAHBIX pacTBOpax HEOPraHMYECKUX COCOUHEHHWH, THII KPHCTAUITMYECKOM
pemETKH KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbici Ilepuogumyeckoro 3akona [I. M. MeHneneeBa ¥ [IE€MOHCTPUPOBATh €ro MOHUMAaHHE:
ONUCHIBATh M XapakTepH30BaTh TabmuuHyt ¢(opmy Ilepuommueckoi cHUCTEMBl XHMHYECKHX 3JIEMEHTOB:
pasnuuaTh MOHITHA «TJaBHas moxarpymma (A-rpymma)y u «mobouHas moarpynmna (b-rpymma)», manbie u
OoJbIIMe TIEPUOBI, COOTHOCHTh 00O3HAYEHUS, KOTOPbIE UMEIOTCA B MEPUOJUUECKON TaONUIIE, C YUCIOBBIMH
XapakTePUCTUKAMH CTPOCHHUSI aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB M 3apsi sApa, oOIiee 4HcIiIo
3JIEKTPOHOB U PACIPEACICHUE UX IO 3JCKTPOHHBIM CIIOSIM), OOBACHSTH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOJCTB 3JIEMEHTOB U UX COCIIMHEHUH B Ipeienax MAIbIX IEPUOIOB U INIaBHBIX NMOATPYII C YYETOM CTPOEHUS
WX aTOMOB;

KJ1acCu(UIMPOBATh XUMHUUYECKUE 3JIEMEHTHI, HEOPIraHUYECKUE BEIECTBA, XMMUUECKUE PEAaKUUH (110 YUCIy H
COCTaBY y4YacTBYIOIIMX B PEAKLUMHU BEIIECTB, MO TEIUIOBOMY 3((EeKTy, 110 M3MEHEHHUIO CTETEHEeH OKHCICHUS
XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMKCHIBATh) OOIIME U CHEHU(PUUYSCKHEe XUMHUYECKHE CBONCTBA MPOCTBIX M CIIOKHBIX
BEILECTB, IOJATBEPKJIas ONHCAHUE NPUMEPAMU MOJIEKYJISIPHBIX UM HOHHBIX YPAaBHEHHUH COOTBETCTBYIOLIUX
XMUMUYECKUX PeaKLui;

COCTABIISITh YPABHEHMS DICKTPOJUTHYECKOH [UCCOLMALMM KHCJIOT, INENOYe M CoJel, IOJHBIE W
COKpaIlEHHbIE yPaBHEHUS peakuii HOHHOTO 0OMeHa, ypaBHEHHsI PeaKluid, OATBEPKAAIOIINX CYIIECTBOBaHUE
TeHEeTHUYECKOM CBI3U MEXKAY BEHICCTBAMM pPa3JIMYHBIX KJIaCCOB;

pPacKpeIBaTh  CYIIHOCTb  OKHCJIHUTEIIHO-BOCCTAHOBHUTENIBHBIX  PEAKLUUHl  HOCPEACTBOM  COCTABJIICHHUS
3JIEKTPOHHOTO OajlaHca 3TUX PeakLuii;

MIPOrHO3HPOBATH CBOWCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHUS, BOBMOKHOCTH IPOTEKAHUSI XUMHUYECKUX
MpEeBpaIeHUH B Pa3INYHBIX YCIOBHUSX;

BBIYHCIISITh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOII0 XMMHUYECKOTO
asleMeHTa 1o (opMysie COEJUHEHUS, MAacCOBYIO JIONIO BEIIECTBA B PacTBOpE, IMPOBOIUTH PACUYETHI IO
YpaBHECHUIO XUMHYECKOM pCaKkmnu,

co0JIIoaTh MpaBuiIa MoJb30BaHUS XUMHUUECKON MOCYION U 1a00paTOPHBIM 000PYAOBaHHUEM, a TAKXKe MpaBHiIa
oOpallleHus] ¢ BEUIECTBAMH B COOTBETCTBHM C MHCTPYKLHSMHU IO BBHIIIOJHEHUIO JTAOOPAaTOPHBIX XMMHUYECKUX
OTIBITOB IT0 MOJYYESHUIO ¥ COOMPAHHIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIIIEKHCIIOTO ra3a);

IIPOBOJUTH pC€aKUru, IMOATBECPKAAOIINEC Ka4eCTBEHHBIN COCTaB Pa3IMYHBIX BCUICCTB: PAaCIiO3HaBaTh OIIBITHBIM
nyTéM XIJIOpUI-, OpOMUI-, HOIUA-, KapOoHaT-, pocdar-, cumukar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI
aMMOHHMS ¥ HOHBI U3YYEHHBIX METAIJIOB, IPHUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BELIECTB;
MPUMEHSTH OCHOBHBIE OIEPALIMH MBICIIUTENILHOM JIESITEIbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE, 0000111eHue,
CHCTEMAaTHU3aLUIO, BBIABICHUE IPUUYMHHO-CIEACTBEHHBIX CBA3EH — I N3YYEHUS CBOWCTB BEIIECTB U
XMMHYECKHX PeaKIHii, €CTECTBCHHO-HAyYHbIE METOIbI TO3HAHNS — HAOJIOICHNE, U3MEPEHHE, MOICTTMPOBAHNE,
9KCHEPUMEHT (peanbHbId U MBICJICHHBIN).
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TEMATUYECKOE IINIAHUPOBAHUE

Pagouasi mporpaMma mo y4eOHOMY mnpeaMeTy «XuMHsD» pa3padoTaHa
BOCIIMTAHHS, YTO OTPA)KEHO B JIMYHOCTHBIX IUIAHHPYEMBIX pe3yJbTaTax W ofeclneunBaer

¢ ydérom

padoueili mporpaMmsl
peanu3anuio

UHBapUAHTHBIX MoayJaeii (MUM) nporpammbl «YpouHasi [esiTeIbHOCTH», «BHeIIKOJbHbIE MepPONpPUATHS,

«OCHOBHBIE HIKOJIbHBIE 1eJ1a)
8§ KVIACC

Ne KomnnuecTBo yacoB
OJIIeKTPOHHBIC
I HanmenoBanue pa3nenoB u TeM (undpoBsie)
/ POrPaMMBbI o 1P o0Opa3zoBaTenbHbIC [Iporpamma BocITUTaHHS
I 5 pecypchl
Q
aa)]
Pasnea 1. [lepBoHayanbHble XUMAYECKHe TIOHATHS UM «¥YpouHasi 1eATeIbLHOCTB
1 XI/IMI/Iﬂ — Ba)kHas 06J'IaCTB Bubarorexa HOK yCTaHOBJ’IeEII/Ie JOBEPUTCIIbHBIX
' €CTEeCTBO3HAHUS U MPaKTHUECKOM 5 2 https://m.edsoo.ru/7f41 | OTHOMICHUHM MEXLY yHHTCICM H
. JIEATELHOCTH Y€JIOBEKA 837c ero YHCHUKAMH,
CHOCOOCTBYIOIINX HO3UTHBHOMY
Bubnuoreka [JOK
1. Bemecrsa n xumuueckue https://m.ed » /741 rocBonaHrH % yartonn,
ps://M.edso0.ru TpeOoBaHMi W TPOCKO yuuTENS,
2 peakuuu 15 837
c IPUBJICUCHHUIO WX BHHMAaHUA K
obcyxmaemont Ha YpOKe
Hroro no paszueny 20 HbopMaIHH
" (opMHpOBaHHE OTBETCTBEHHOTO
Pasnes 2. Baxcnelilmue npeacTaBuTe/]M HEOPraHUYeCKNX BelleCTB OTHOMICHMS K e
b
Bbubmuorexa I[JOK TOTOBHOCTH M  CIOCOOHOCTH

2. Boznyx. Kucnopoa. [lonsarue 06

1 6 https://m.edsoo.ru/7f41
OKCHIaX 8370
Bubnuorexa I[JOK
g' Bozopoz.HomsrHe o kucioTax u 8 1 https://m.edsoo.ru/7f41
COIIAIX 8370
butnuoreka I[IOK
2 Bopa. Pactsopbi. Iowsie 06 5 1 https://m.edso0.ru/7f41
3 OCHOBaHMSIX
837c
2 OCHOBHBIE KJIACCHI Bubmorexa LIOK
' . 1 https://m.edsoo.ru/7f41
4 HEOPraHWYECKUX COEJUHEHUN 11 837c
Hroro no pazneny 30

Pazpnen 3. llepuoguyecknii 3axon u Ilepuoanueckasi cucreMa XuMH4ECKHUX
ajiemeHTOB /. 1. MeHnaeneeBa. CTpoeHne aToMOB. XMMHY€ECKas CBS3b.

00ydJaromuxcss K caMOPa3BUTHIO
U caMoOOpa30BaHHUIO Ha OCHOBE
MOTHBAIlMM K OOyuYeHHIO H

MTO3HAHHUIO
(dopmupoBaHUe
KOMMYHHUKaTHBHOM
KOMITETEHTHOCTH B OOLICHWUH H
COTPYIHUYECTBE co
CBEPCTHUKAMU

¢dbopMupoBanue OCHOB
3KOJIOTMYECKOI KYJIBTYPBI
COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO

9KOJIOTHYCCKOT'O MBIIIJICHUSA
HCIIOJIB30BAHUEC BOCIIUTATCIIbBHBIX
BO3MOXHOCTEHN COAepKAHUS
y4eOHOTo npeaMeTa Jepes

OKHCIUTETHLHO-BOCCTAHOBUTEIbHbBIE PeaKIIUN JEMOHCTPALMIO ETSM IPHMEPOB
IMeproau4ecKuii 3aKOH K OTBETCTBEHHOT0, IPAXkIaHCKOTO
3. [Tepuoanueckas cucrema BHGH_HOTeKa HOK IOBEACHNA
1 XHMIIeCKuX d1ementos [, U 7 https://m.edso0.ru/7f41 | UM «OcHOBHBIE HIKOJILHbIE
o 837c Aesna»
Menneneera. CTpoeHne aToma
3 XHUMHYECKAs CBI3b. Bbubnaunorexka [JOK YyacTtue Bo BCepOoCCUICKHUX
2' OKHCIUTETHHO- 8 https://m.eds00.ru/7f41 | aKuMsX, HOCBSIIEHHBIX
BOCCTaHOBHUTEJBHbIE PEAKIIUH 837c 3HAYMMBIM cOOBITHSM B Poccun,
Bbutnuorexa IIOK MHpe
Uroro no pazneny https://m.edsoo.ru/7f41
15
837c
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO HACOB 5
110 ITPOI'PAMME 68
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9 KJIACC

No KonuuectBo yacos 3
N HaumeHOBaHME Pa3eoB U TEM JICKTPOHHBIC
n/ (¢ poBeie)
NIPOTPaMMBI o IIporpamma BocuTaHus
II o TP 00pa3oBaTeNbHbIE
R pecypcesl
Paspea 1. BemecTBo M XMMHYeCKHe PeaKIUH
[ToBTOpenue u yriyOneHne 3HaHUH BH6H.HOTeKa [OK
11 5 https://m.edsoo.ru/7f41a
OCHOBHBIX Pa3JeloB Kypca 8 kiacca 636
=222 MM «YpouHasi 1eATeJbHOCTbY.
OCHOBHBIE 3aKOHOMEPHOCTH Bubmmorexa LIOK VYcTaHOBNIEHHE — OBEPUTENBHBIX
1.2 o 4 https://m.edsoo.ru/7f41a .
XUMHUECKHX PEaKIuit 636 OTHOIICHUH MEXIY Yy4HUTEeleM |
== ero YUCHUKAMH,
13 DIIEKTPOIUTHYCCKAS TUCCOHAITHS. 8 1 ESGH,P/I/OTSI? HOKan CIIOCOOCTBYIONINX  [TO3HTHBHOMY
' XUMIYECKHE PEaKIiy B PACTBOPAX 6325. M.ecs00.1 2 | BocripusiTiIo ydamnuMucsa
= TpeOOBaHMIT W TPOCHO ydwWTens,
Wrtoro 1o pasaeny 17 NPUBJICYCHUIO HUX BHHUMAHHUSI K
o0cyxnaeMoi Ha YpoKe
Pa3nen 2. HeMeTa/lJibl M MX COeIMHEHUS nHdopmanuu
Bubmiorexa [IOK (opMUpOBaHUE OTBETCTBEHHOTO
21 OOm1ast XxapaKTePUCTHKA XUMUICCKUX 4 1 https://m.edsoo.ru/7f4la | OTHOMEHNUS K yaeHHIO,
anemeHnToB VIIA-rpynmesl. ['anorenst 636 FOTOBHOCTH ¥  CIOCOGHOCTH
O6mas XapakTepUCTHKA XHMHIECKIX Bu6morexa LIOK 06YHAIOLIMXCs] K CAMOPA3BHTHIO 1
2.2 anementoB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a | €aMOOOpasOBaHMIO Ha  OCHOBE
COCTHHEHUS 636 MOTHBAIMK K OOy4YeHHIO W
TIO3HAHMIO
OOm1ast XapaKTEepUCTHKA XUMUIECKAX bubmorexa [IOK (hopMupoBaHHe
2.3 aneMeHTOB VA-Tpymmsl. A30T, pocdop 7 1 https://m.edsoo.ru/7f41a .
KOMMYHHUKaTHBHOH
M X COCTUHEHUS 636
KOMITCTEHTHOCTH B OOIICHHH W
OO611as XapaKTepUCTHKA XUMHUYECKIX bubnuorexa [IOK COTPYIHUYECTBE co
2.4 aneMeHToB |V A-Tpynmel. Yraepon u 8 2 https://m.edsoo.ru/7fdla | cgepcramxamu
KPEMHMHI U UX COEMHEHNS 636 dopMupoBaHUe OCHOB
" 25 3KOJIOTMYECKOI KYJIBTYpBI
TOTO 1o pasieiy COOTBETCTBYIOIIEH
Pasziea 3. MeTa/libl H UX COCHHEHUs COBPCMCHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIIIICHUS
butmmorexa IIOK UCTIONIb30BAHHE BOCIIMTATEIBHBIX
3.1 OOm1ue cBOHCTBa METa/LIOB 4 https://m.edsoo.ru/7f41a .
636 BO3MOXKHOCTEH COJlepKaHUs
— 4eOHOTO TpeMeTa uepes
Bakneiime MeTauIbl U UX butmmorexa IIOK ZeMOHCTpaLI[)I/III([) JIeTIM EpHMepOB
3.2 2 https://m.edsoo.ru/7f41a
COCTMHEHUS 16 636 OTBETCTBEHHOTO, IPAKIAHCKOTO
— HIOBECHHUS
HUroro no paznmery 20 MM «OcHOBHBIE HIKOJIbHbIE
aeyay.
Pa3gen 4. Xumus U okpyskaiomias cpeia
B Bu6mioreka [IOK VY4acThe BO BCEpOCCUHCKHUX
€CTBAa M MaTepHabl B )KU3HU «
4.1 crec P 3 3 https://m.edsoo.ru/7f41a | aKUAX, MOCBSIICHHBIX
HeJioseka 636 3HaYUMBIM COOBITHSAM B Poccuu,
MHpe
Hroro no pasmery 3
Bubmmorexa LIOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO YACOB I10 68 7
[TPOTPAMME
Brimmcka BepHa
30.08.2024r.
I[I/IpeKTOp IIKOJIBI: NOKYMEHT MOAMVCAH B.K.Ky6L1meBa

OMNEKTPOHHOWM NOAMNUCHIO

CepTudmkat: 0088EC9708D825D6BAF21EB5020884944C

Bnapeneu: KYBbILWEBA BEPA KAPMOBHA
Reiicteutene: ¢ 21.05.2024 o 14.08.2025
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