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HHOACHUTEJIBHASA 3AIIMCKA

HopmaTuBHOe oOecneyeHHe aJanTUPOBAHHONW OCHOBHOM 00I1e00pa3oBaTeIbHOM

IPOrpaMMbI OCHOBHOT'O 00IIIer0 00pa3oBaHuUs:
1. Koucturytus PO (ot 12.12.1993);

2. KonBeHuus o npaBax peOeHKa;

3. @enepanbublii 3akoH 0oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuu B
Poccniickont @enepannn»;

4, [Tpuxa3 Munnpocsemenus Poccun ot 24.11.2022 Nel105 «O6 yTBepkaeHUH

denepanbHON aganTUPOBAHHOW 00pPa30BATEIBHONW MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHusl 7151 00YYAIOIIMXCS C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBS

5 Ilpuka3 Munnpocsemenus Poccum ot 31.05.2021 N 287 (pen. ot 18.07.2022)
"OO6 yTBepxkaeHun (peneparbHOro TOCyAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa
OCHOBHOTI'0 00111€T0 00pa3zoBaHus"

6. Canurapubie npaBuwia CII 2.4.3648-20 "CanutapHo-311I€MHOJIOTHYECKUE
TpeOOBaHMSI K OpTraHU3AIMSIM BOCITUTAHUS U 00YUYEHUS, OT/IbIXA U 03/I0POBJICHUS JIeTeH
u Mononexu". IloctaHoBnenwe I[71aBHOTO TOCYIapCTBEHHOIO CAaHUTAPHOTO Bpaua
Poccuiickoit @eaepannu ot 28.09.2029 Ne28

7. [Ipuka3z MunucrepctBa oOpazoBanusi U Hayku Poccuiickoii @enepanuu ot
31.03.2014 N 253 (pen. Ot 08.06.2015) «O06 yTBepkacHUN (PenepaTbHOrO MepeuHs
y4eOHUKOB, PEKOMEHIYEMBbIX K HWCIOJb30BAHUIO TIPU pealu3aliid HMEIOIUX
rOCy/IapCTBEHHYIO aKKpEAUTALHI0 00pa30BaTeNbHBIX MPOTPaMM HAYaIbHOTO OOIIETOo,
OCHOBHOTO 00miero, cpeaHero oOiiero oOpa3oBaHUS» C HU3MEHEHUSMH U
JIOTIOJTHEHUSIMU;

8. Ycran MAOY COII Ne4

IIcuxosioro-negaroruyeckue 0COOEHHOCTH PA3BUTHS JAeTeil

AnanTupoBaHHas OCHOBHas oOmieoOpa3zoBarenbHas mporpamma (QopMupyercs ¢
y4E€TOM TICMXOJIOTO-TIeIarOTUYECKUX OCOOCHHOCTe pasButust neredd 11—15 er.
[lepexon oOyuaroierocsi B OCHOBHYIO ILIKOJY COBMAJAaeT ¢ MpEeAKpUTHYECKOU (azoi
pa3BUTHsl peOeHKa — TMEepPexo/IoM K KPU3HCY MIIAJIIIET0 MOAPOCTKOBOIO BO3pacTa
(11— 13 ner, 5—7 knacchl), XapaKTepU3yOIIEMYyCsl Ha4aIoM Mepexoaa OT JASTCTBA K
B3POCJIOCTH, TPU KOTOPOM ILIEHTPAJIbHBIM M CHEU(PUYECKUM HOBOOOpa30BaHUEM B
JUYHOCTU MOAPOCTKA SBIISIETCS BOSHUKHOBEHUE U PA3BUTHE Y HETO CaMOCO3HAHUSI —
NPEICTaBICHUS O TOM, YTO OH YK€ He peOCHOK, T. €. YyBCTBa B3POCJIOCTH, a TaAKKe
BHYTPEHHEH IEPEOPUECHTALUEN NOAPOCTKA C IPAaBWI U OIPAaHUYCHUM, CBSI3aHHBIX C
MOPAJIbIO MOCTYIIAHUS, HA HOPMbI TOBEJCHUS B3POCIIbIX.

DTan noJpoCTKOBOIO Pa3BUTHUSI XapaAKTEPHUIYETCS:

- OypHBIM, CKA4KOOOpPa3HBIM XapaKTEPOM pa3BUTHA, T. €. MPOUCXOMSIIUMU 32
CPaBHUTEIHHOKOPOTKUN CPOK MHOTOUUCIEHHBIMU KaYECTBEHHBIMU H3MEHCHUSIMHU



MPEXKHUX 0COOCHHOCTEN, MHTEPECOB U OTHOILICHUN peOeHKa, MOSBICHUEM Y
MOJPOCTKA3HAYUTENbHBIX CYObEKTUBHBIX TPYAHOCTEN U NEPEKUBAHUM;
- CTpPEeMJICHHEM MOAPOCTKA K OOIIEHUIO M1 COBMECTHOM JIEATEILHOCTH CO
CBEPCTHHUKAMU;
- 0c000I YyBCTBUTEIBHOCTHIO K MOPAJIbHO-3TUYECKOMY «KOJEKCY
TOBAPUILIECTBA», BKOTOPOM 3aJaHbl BAXKHEUILINE HOPMbI COLIMAIIBHOTO MTOBEICHHUS
B3POCJIOrO MUPA;
- — MPOLECCOM TEPEeXo/ia OT JIETCTBA K B3POCIOCTH, OTPAKAIOIIUMCS B
€roXapaKTEPUCTUKE KaAK KIEPEXOTHOTO», KTPYAHOTO» WIH «KPUTHUECKOTOY;
- 000CTpeHHOW, B CBS3M C BO3HUKHOBCHHEM YYBCTBAa  B3POCIOCTH,
BOCIIPUMMYHMBOCTHIO K YCBOCHHMIO HOPM, IIEHHOCTEH H CIIOCOOOB TIOBEICHHS,
KOTOpBIE CYIIECTBYIOT B MHPE B3pOCIBIX M B HMX OTHOIICHUSX, MOPOXKIAIOLIEH
WHTEHCUBHOE (OPMHUPOBAHME HA JAHHOM BO3PACTHOM JTane HPABCTBEHHBIX
MOHATUH U YOeXKICHHH, BBIPAOOTKY NMPUHIIUIIOB, MOPAJIbHOE PAa3BUTUE JIMUYHOCTH;
- CIJIOXKHBIMU TIOBEJEHYECKUMHU NPOSBICHUSMH, BBI3BAHHBIMU IPOTUBOPEUUEM
MEXIYNOTPEOHOCTHI0O B MPU3HAHUU UX B3POCIBIMH CO CTOPOHBI OKPYKAIOUIUX U
COOCTBEHHOW HEYBEPEHHOCThIO B O3TOM (HOPMATHUBHBIM KpH3UC C  €T0
KyJbMUHAIIMOHHOM  TOYKOM  MOJAPOCTKOBOIO  KpHU3HCa HE3aBUCHMOCTH,
MPOSIBJISIFONIETOCS B Pa3HbIX (popMax HEMOCIyIIaHus, COMPOTUBIICHUS U MPOTECTA);
- U3MEHEHUEM COIMAaJIbHON CUTYyallud Pa3BUTHS,
- poctoM HMHGOPMAIMOHHBIX TMEPErpy30K U M3MEHEHHEM XapakTepa U crocoda
OOIlIEHUSI W COIMAJLHBIX B3aUMOJEUCTBUN - OOBEMBI M CHOCOOBI MOJTYYECHHS
uHpopmanuu (CMU, teneBunenue, UuTepHeT).
Ha ypoBHe ocHOBHOro o0iero o6pazoBanusi k kareropuu odOyuarommxcs ¢ OB3
OTHOCSITCS 00YyYaroIIMECs: ¢ 3aJCP>KKOM MCUXUYECKOTO Pa3BUTHUS OOydarouuecs —
WHBAJIN/Ibl, HE UMEIOLIUE TICUXUYECKUX OTKIOHEHUH.
Oo6yuaroniuecss ¢ 3P - 9310 oOywarommecsi, HMEIIIEe HEIOCTaTKH B
MICUXOJIOTUYECKOM pa3BUTHH, MOATBEPKICHHBIE MICUXO0JIOTO-MEANKO-
[IEIarOTMYECKOM KOMUCCHEN U HYXKIAOLIMECS B CO3/IAHUU CIIEUAIIBHBIX YCIOBHU
JUTS TIONTyYeHUs 00pa30BaHUSL.
Kateropus obyuaromuxcs ¢ 3[1P HeogHOpOHAS IO COCTaBY rpymnna 00ydJaroIuxcs.
Cpenn npuuuH Bo3HUKHOBeHus 3I[IP moryT ¢urypupoBarh opraHuueckas W/Wiu
byHKITMOHATBHAS HEJIOCTaTOYHOCTh [EHTpaJIbHON HEPBHOMU CUCTEMBI,
KOHCTUTYIIMOHAJIbHBIE  (PAKTOPBI, XPOHUYECKHE COMATHYECKUE 3a00JieBaHU,
HeOJIaronpusITHBIC YCIOBUS BOCIIUTAHUS, TICUXUYECKas U COLIMaIbHas JIeTIpHUBAIlusl.
Juamna3on pasznuuuii B pa3Butuu oOyyaromuxcs ¢ 3[IP goctaToyHo BenwK - OT
MPAaKTUYECKA HOPMaJIbHO Pa3BUBAIOIIUXCS, UCIBITHIBAOIINX BpPEMEHHBIE U
OTHOCHUTEJIbHO  JIETKO  YCTpaHUMbIE  TPYAHOCTH, JO  OOydYaroIuxcs C
BBIDQKEHHBIMA M CIIOXKHBIMH TI0 CTPYKTYpE HAPYUICHUSIMU KOTHUTUBHOW U
adexTuBHO- TOBeAeHUECKOU cdep MUuuHOCTH. OT 00yJaromMXCcs, CIIOCOOHBIX TPH
CHEIUATBHON TOJJCP)KKE Ha pPaBHBIX 00ydaTbCcsi COBMECTHO CO 370POBBIMH
CBEPCTHUKAMH, 10 OOYYArONIMXCs, HYXIAIOUUXCS TPH TMOJYYEHWHW Ha4aJIbHOTO
oOmiero oOpa3oBaHHUS B CHUCTEMATHYECKOW W KOMIUIEKCHOM (IICHXOJIOTO-MEIUKO-
MeJarornueckoil) KOPPEKIMOHHON MOMOITH.

VYyeT ocobeHHOCTEN MOAPOCTKOBOIO BO3PACTa, YCHEIIHOCTh
U CBOEBPEMEHHOCTh (OPMHPOBAHUS HOBOOOPA30BaHHUI TMO3HABATEIBHON CQeEpHI,



Ka4eCTB U CBOWCTB JIMYHOCTH CBSI3BIBACTCS C AKTUBHOM MO3UITMEH YUUTEIS, a TAKKE
C aJIeKBaTHOCTBHIO TIOCTPOCHHUsI 00pa30BaTENLHOTO TpoIlecca W BhIOOpA yCIOBUU H
MeToAuK 00yueHuss. OObEKTUBHO HEOOXOAUMOE JIJIsl MOATOTOBKU K OyAyIleHn Ku3HU
MOJIPOCTKA PAa3BUTHE €ro COIMAIBLHOW B3pPOCIOCTH TpeOyeT W OT pPOAMTENCH
(3aKOHHBIX TPEACTABHUTENCH) PEIICHUs COOTBETCTBYIOIIEH 3aqayd BOCIUTAHHS
MOJIPOCTKA B CEMbE, CMEHBI TIPEKHETO THITA OTHOIICHHUA Ha HOBBIH.

AOOIT OOO agpecoBana oOyuarommmcess ¢ 3I[IP, pocturmmm ypoBHS
pa3BUTHs, ONM3KOTO K BO3pacTHOW HOpme, mo3Bosstomuii ocBouth OOIT OO0
BMECTE C HOPMaJbHO Pa3BUBAIOIIMMHUCS CBEPCTHUKAMU, HAXOAACh B UX CPEJIC U B T€
e KaJIeHJapHbIE CPOKHU.

[IporpaMMa TO XWMHHM Ha YypPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs

COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbLHOM MPOTPaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (eepaibHOM paboyeil MporpaMMbl BOCIIUTAHUS
M C Yy4y€TOM KOHUEMIMU TMpernojiaBaHus y4eOHOro mnpenMera «XUMHUS» B
oOpasoBaTeabHbIX opranuzanusax Poccuiickoit deaeparumu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHUE O NENSAX, OOIIEH cTpaTeruu
oOy4eHMs, BOCHHUTAHUS U Pa3BUTHs OOYYAIONIMXCA CPEJACTBAMU YYEOHOTO
MpeaMeTa, YCTAHABIIMBAECT 00s13aTeNbHOE MPEIMETHOE coaep>KaHue,
MPEyCMaTPUBAET PACHpPENICICHUE €ro IO KJIaccaM M CTPYKTYpHUpPOBAHUE 10
pa3jenaM M TeMaM NOporpaMMbl IO XWUMHH, OIPENEHSAET KOJIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJEAOBATEIbHOCTh HM3YUCHHMS XHUMHUU € YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsA3€H, JIOTUKM y4eOHOTO  TIpollecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, OMNpeAesieT BO3MOXHOCTH —MpeaMeTa IS
peanuzanuu TpeOOBaHW K pe3ysibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKKe TPeOOBaHMM K
pe3yiibTataMm 00yuYeHUsI XUMUU Ha YPOBHE 1I€JIeH U3YUYEHUs TIPeAMETa U OCHOBHBIX
BUJIOB YYEOHO-TO3HABATEIILHOM JEATEIbHOCTH OOYy4Yarolierocsi Mo OCBOEHHUIO
y4eOHOTO COJ/Iep)KaHMS.

3HaHWE XUMHUHU CIY>KUT OCHOBOW s (OPMUPOBAHUS MHPOBO33PECHHUS
00ydJaromierocsi, ero MpejCTaBICHUN O MaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poib urparot (HopMUpyeMble XHMHEH TMPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPIUM M 00 SBOJIIOIMU BEIIECTB B MPUPOAE, O MYTIX PEIICHUS TJI00aTbHBIX
mpo0JeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, HIHEPTETUUYECKOMH,
MUIIEBOM M KOJIOTUUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUS.

N3ydenne Xxumuu:

CIIOCOOCTBYET  peajM3allii  BO3MOXHOCTEH JIJIT  CAaMOpPa3BUTHUS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011Iei U (PYHKIIMOHATILHON IPAaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBINIJICHUSI U TBOPUECKUX CIIOCOOHOCTEMN
oOydJaronmmxcsi, HABBIKOB HMX CAMOCTOSITEIPHOM  y4eOHOM  JesTEeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HUCCJENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MTOBCETHEBHOM JKU3HU, TaK M B TPO(PECCUOHAIBHOMN JCSITEIIHBHOCTH;



3HaKOMHUT CO CH€III/I(I)I/IKOI‘/JI HAay4YHOI'0 MBIIIJICHHKA, 3aKJIaAbIBA€T OCHOBLI
HCIO0CTHOIO B3rJsiAa Ha CAMHCTBO IIPUPOABLI K YCJIOBCKA, ABJISACTCA OTBETCTBCHHBIM
9TaIlOM B (I)OpMHpOBaHHH €CTCCTB€HHO--Hay‘IHOﬁ I'paMOTHOCTH O6yanOHIHXCH;

coco0CTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOILICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHMM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBieHUS B OOyYEHHH XHUMHH OOECIEUMBAIOTCS CIEHU(pUKON
colepKaHUsi ~ y4eOHOro  mpeaMera, KOTOPbIA  SIBISETCS  [earoruyecKu
aJlaliTUPOBAHHBIM OTpaKEHHEM 0a30BOM HAYKM XMMHUU Ha ONPEAEIIEHHOM 3Tarie eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero o0pa3oBaHUsI OPUEHTHPOBAH HA
OCBOCHHE OOYyYAarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHATUNA XWMHH, OCHOB
HEOPraHWYECKOM XUMHUM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TMOHSITHU
OpPraHU4YECKON XUMUHU.

CrpykTypa coaepKaHus NMPOrpaMMbl IO XMMHUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ uszydeHuro. ColepKaHue CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKON
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPHUHILHUITY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOrO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KAK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /l. . MeneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOM CBS3H;

— TMpeACTaBlIE€HUN 00 3IEKTPOIUTUYECKOM JUCCOLMAIMU BEIIEeCTB B
pacTBopax.

TeopeTndyeckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE ASMIIMPHUYECKHU
MOJIyYE€HHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIENOBATEIBLHO OT OJJHOTO
YPOBHS K IPYTroMY, BBIIOJIHAS (PYHKUNU OOBSICHEHHS U IPOTrHO3UPOBAHMSI CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUUECKOTO MPUMEHEHHS U TOJIYYEHUS N3YYaeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMUUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MHpA B JIOTMKE
€€ CHCTEMHOM IPUPO/IbI, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOJIaM
NMO3HaHUA B Hayke. M3yuyeHHe XMMUU MPOUCXOTUT C MPUBJICYCHHEM 3HAHUMN W3
paHee M3Y4YEeHHBIX Y4YeOHBIX mpeamMeroB: «Okpyskawommii mupy», «buonorus. 5—7
KJ1acce» U «Pu3nka. 7 Kiaacey.

[Ipy wu3ydyeHHH XUMUU TPOUCXOIUT (POPMHUPOBAHUE 3HAHHM OCHOB
XUMHYECKOM HAyKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIIbHOCTH Y€JIOBEKA U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpBIL. 3a/1a4a
y4eOHOro MpeAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETHUUYECKUX MOJIOKEHHH, TOCTYTHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKH, B MPUOOILEHUHN K



HAyYHBIM METOJaM IMO3HAaHUS MPHU U3YYEHUH BEIIECTB U XMMHUYECKHUX PEaKIIHii, B
(GbopMUpPOBaHNY U PA3BUTHUU NTO3HABATENIbHBIX YMEHUN U X IPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U yu4eOHO-UCCIIEI0BATENLCKON JAESTEIbHOCTH, OCBOCHUU TPABUII
0e30macHOro 00pallleHUs C BEIIECTBAMU B IIOBCEIHEBHOW KU3HH.

[Ipu M3yyeHUM XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsSI BAXKHOE
3Ha4YeHHE MPUOOPENU TaKHe LEH, KaK:

— (opmupoBaHHEe WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOATEIBHOMY TMPUHATHIO DPEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM >KU3HHU;

— HampaBJICHHOCTh OOYy4YeHUsT Ha  CHUCTEMaTHYECKOe MPHUOOIICHHE
oOydaromuxcss K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATEIbHOCTH, HAyYHBIM
METOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEN K
XUMUH;

— o0ecreueHne yCaoBUi, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUAIOIITUMUCS
OIbITa Pa3HOOOPA3HOM MAEATEIbHOCTH, MO3HAHHUS U CAMOIO3HAHMS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIUI), MMEIOIINX YHUBEPCAIHbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JCATEIBHOCTH,

— (¢opmupoBaHue o0O0meH (QYHKIMOHAIBHOM H  €CTECTBEHHO-HAyUHOU
TPaMOTHOCTH, B TOM 4YHCIE€ YMEHHH OOBSACHATh U OICHUBATH SIBICHUS
OKpY>KaIoIIeT0 MHUpa, WCIONB3YysA 3HAHWUS U OTBIT, MOJYYEHHBIC MPH HU3YUYCHHUH
XUMHH, TPUMEHATh UX [P PELICHUU IPoOJIeM B TOBCEAHEBHOMN )KM3HU U TPYAOBOM
JeSITEIbHOCTH;

— (¢opmupoBaHne y OOydYalOIMUXCS TyMaHUCTUYECKUX OTHOILICHHMH,
NOHMMAaHHS LIEHHOCTH XUMHUYECKUX 3HaHWM [ BbIPAOOTKH 3KOJOTUYECKH
1eJeco00pa3HOro MOBEACHHUS B OBITY M TPYIOBOW JAESATENBHOCTH B ILEISAX
COXPAaHEHHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOAHOMN CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHMIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANpPaBJIEHHOCTU AAJIbHEHIIIETO
oOyueHus.

OO1ee YrcIo 4acoB, OTBEIEHHBIX I U3yUEHUsI XUMUU Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocrabisieT 136 vacos: B 8 kimacce — 68 yvacoB (2 daca B
HeJeno), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIIO).



COJAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHbIe XUMUYECKHE TIOHSATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKa. XMMHS B CHCTEME HAyK.
Tena m BemectBa. Du3nueckue CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHHE
BeliecTB. [loHsiTHe 0 MeTojax Mo3HaHMWS B XUMUM. UUCThIE BelIeCTBa U CMECH.
CriocoObI pa3aesieHus CMECE.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JEeMEHThl. CHUMBOJIBI XUMHYECKUX
a1eMEHTOB. [IpOoCThIE U CIIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumunyeckas popMyia. BaleHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA CcOCTaBa BemecTB. OTHOCUTENbHAsA aTOMHasA macca. OTHOCUTEIbHAS
MOJIEKYJISIpHas Macca. MaccoBas J0Jisl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Moiib. MosisipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHUCJA CTPYKTYPHBIX €AWHHUIl BemiecTBa. Pacuérel mo dopmyiam
XUMHUUYECKUX COCTUHEHUH.

du3nYecKue U XMMUUECKUE SBJICHUS. XUMHUUECKasi peakius U €€ Mpu3HaKHu.
3aKOH COXpaHEHHs MacChl BEIIeCTB. XUMHUeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX PEaAKINM (COeAMHEHMS, PAa3JIOKEHUS, 3aMEIlIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, NMpaBUiiaMu padoThl B JaOOpaTOpUU U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 000PYJOBAaHUEM, W3YUYEHUE U ONUCAHUE
bu3YecKuXx CBOMCTB OOpa3lloB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHUE
busndeckux (IIaBJIECHUE BOCKA, TasHHUE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAIIMS BOJbI) U XUMUYECKUX (TOpPEHUE CBEYM, MPOKAJIMBAHUE
MEJHOM MPOBOJIOKU, B3aUMOJEHCTBUE Mea ¢ KUCIOTOM) SIBJICHUM, HAOMIOACHUE U
ONMKCAHWE NPHU3HAKOB MPOTEKAHMS XMUMHYECKUX peakuui (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCH]IA
meau (II) mpu HarpeBanum, B3auMoIeCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4YEHHUE CIOCOOOB pa3JeieHHs] CMecel: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BBITIApYBAaHUE, TUCTUJUIAIUS, XpoMaTorpadus, NpoBeICHUE OUYUCTKH TMOBApEHHOM
CONM, HAOJIOJEHWE W  ONHUCAHWE  Pe3yJbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsS MAacChl, CO3/IaHHE MOJEIEH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

BaxxHelue npeIcTaBuTe/ M HEOPraHMYEeCKUX BellecTB

Bosnyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — smeMeHT M mpocToe
BemecTBo. HaxokneHue kuciopoga B Tpupojae, (Ppu3nyeckue W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenme kucnopona. CrocoOsbl
NOJIyYeHHUs] KHUCIIoOpoJa B JabopaTopud U MNPOMBINIIEHHOCTH. KpyroBopot
KHciopoaa B mpupojae. O30H — autoTponHas MoAU(PUKALKS KUCIOPOa.



TennoBoit 3 (PeKT XUMHUECKON peakInH, TEPMOXMMHYECKHUE YpaBHEHUS,
DK30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojlb MU METaH. 3arpsA3HCHHE
BO3/lyXa, YCWJICHHE MMAPHUKOBOIr0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT 1 ripocroe BeuecTBo. Haxoxienue Bogopoia B mpupo/ie,
busnueckre U XUMUYECKHE CBOMCTBA, TPUMEHEHHE, CIOCOOBI MorydeHus. KucioTs
Y COJIN.

Monspabiii  00bEM  razoB. Pacu€Tel 10 XUMHYECKHM YypaBHEHHUSIM.

duznveckue CBOMCTBA BOJIbIL. Boma kak pactBoputelib. PacTBOpHI.
HaceplllieHHbIe M HEHACHIIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XMMHUUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTtBOpoB B Ipupoze U B )KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHre NpUPOIHbIX BoJA. OXpaHa v OUMCTKA MPUPOIHBIX BO/I.

Knaccuduxanus Heopranmdeckux coeauHeHui. Oxkcuapl. Knaccudukaius
OKCUJIOB:  cojeoOpa3yromiue  (OCHOBHBIE, KHUCIOTHbIE, amM(OTEepHbIE) U
HecosneoOpazyronme. Homenknarypa oxcuynoB. Dusnueckue U XUMHUYECKHE
CBOIMCTBA OKCUJIOB. [lomydueHnne okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: IIETOYM M HEPACTBOPUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMUYECKHE CBOICTBA
ocHoBaHuU. [TomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ouzndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu meraimoB H. H. bekerosa.
[Tomy4yeHune KucIor.

Comu. Homenknarypa coseil. @U3nueckne U XUMUYECKUE CBOMCTBA COJICH.
[lonyuenue comen.

['eHeTnyeckas CBSI3b MEXKy KJacCaMH HEOPTaHUYECKUX COCTUHEHMUIA.

Xumuueckuii IKCnepuMenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUS KUCIOPOJa B BO3yXE, MOITYyUYECHUE,
coOupaHue, paclio3HaBaHWE W M3Yy4YEHHE CBOMCTB KHUCJIOpOAa, HAOI0ICHUE
B3aMMOJICUCTBUSL BEIIECTB C KHUCIOPOJOM UM YCJIOBUS BO3HUKHOBEHHUS U
MpeKpalieHus ropeHus (moxapa), 03HaKoMJICHHE ¢ 00pa3liaMu OKCUJIOB U OTMCAHUE
WX CBOWCTB, TMOJy4YeHWE, COOMpaHWE, pACIIO3HABAHUE W W3YYCHHE CBOWCTB
BOJIOpoJia (TopeHue), B3auMoieicTBrue Bogopoaa ¢ okcuaoM Meau (I1) (Bo3MoxHO
HCIIOJIb30BaHUE BUIEOMATEpUAIIOB), HAOIIOAeHUE 00PA3I0OB BEIIECTB KOJIUYECTBOM
1 wmonb, wuccienoBaHUE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, NPUTOTOBJICHUE PACTBOPOB C OIPEIEIEHHOW MACCOBOM IOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHME BOJbI C MeETaUlaMH (HAaTpueM U
KaJIbllueM) (BO3MOKHO HCIIOJb30BaHUE BHJICOMATEPHAIOB), HCCIEIOBAHHE
00pa3Ii0B HEOPTAHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHIE U3MEHEHHUS
OKPAaCKH MHJIUKATOPOB B pACTBOPAX KUCIOT U IIEIOUEH, U3YyUEHNE B3aUMOJICHCTBHS



okcuna meau (II) ¢ pacTBopoM CepHON KUCIOTHI, KUCJIOT C METAJJIaMU, PEAKIIUMA
HEWTpanu3aluu, IOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTaJljla IPYTUM U3 pacTBOpa COJIM, PEHIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BakHeme Kaccel HEOPraHUIECKUX COEIUHEHUI.

Iepuoanueckuit 3akoH u Ilepuoauveckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIAcCUPUKAMKA XUMHYECKUX 53JIeMeHTOB. [lonsatue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBbIE U IIETOYHO3EMENIbHbIE METalIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yioT aM(pOTEpHbIE OKCH/IBI
Y TUJPOKCUJIBI.

Ilepnonuyeckuit 3akoH. [lepuonnueckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
. Menneneesa. KopoTkonepuoanas u AnuHHonepuoHas popmsl [lepuoanueckoit

cucteMbl xumudeckux annemeHToB . M. Menneneesa. Ilepuoasl u rpynmsl.
@uU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB IEPHUOJA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oronel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0ueK aroMoB TepBbiXx 20 XMUMHYECKHMX  AJIEMEHTOB

ITepunonnueckoii cucremsl . . MenaeneeBa. XapakTepucTuKa XUMUYECKOTO
AJIEMEHTA 110 €ro MoJiokeHuto B [lepuonuueckon cucreme /. 1. Menneneesa.
3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYyIIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB i1 pa3BuTUs Hayku U npaktuku. J[. M. MenaeneeB — yd€HbIM U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBajieHTHas (MoJsipHass W HEMNOJsipHasi) CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp okucneHus. OKHCINUTEIBHO--BOCCTAHOBUTENBHBIE  PEAKIIUH.
[Iponecchbl OKMCIEeHNs U BOCCTaHOBIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

u3yyeHue oOpaslioB BEIIECTB METAJIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHWHKA C PAacTBOPAMHU KHUCIOT W WLIEIOYEH, MNPOBEJACHHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKIUI
(ropenue, peakiiuy pasioKeHHsl, COSTUHEHU).

Mesicnpeomemnule ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€H MNpU U3YYEHUHM XMMHM B 8 Kiacce
OCYUIECTBJISICTCS. 4epe3 MCIOJb30BaHME KaK OOUMX €CTECTBEHHO--HAyYHbIX
MOHSTUHM, TaK U TIOHSATHUM, SBJISIIOIIMXCS CUCTEMHBIMU JIJI1 OTIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OO1ue ecTecTBEeHHO--HAayYHbIe MOHSATHS: HAYyYHBIA (DaKT, THIOTE3a, TEOPHS,
3aKOH, aHaJu3, CHUHTE3, KiIacCuPUKalus, MNePUOAUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®u3nka: MaTepusi, aTOM, IIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKHUM 3apsij, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHME BEIIEeCTBa, Tra3, (U3NYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COMHIIE.

buonorus: porocunTes, nprxanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TTOPOIBI, TTOJIC3HBIC
MCKONAEMBbIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUuMHYecKasi peakust

[Iepuonnueckuii 3akoH. [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJHs, KAJIBLIUS U UX COETMHEHHM
B COOTBETCTBHUM C TIIOJIOKEHHEM DJJIEMEHTOB B llepmonnueckon cucreme wu
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMMHYECKOW CBsI3U. THUIBI KpUCTaUNIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHJAa XUMHYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XHWMHUUYECKHE
CBOMCTBa BEIECTB, OTHOCAIIMXCS K Pa3IU4HbIM KJaccaM HEOPraHWYECKHX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPTaHNYECKHUX BEILIECTB.

Krnaccudukanus XuMAYeCcKUX peakluuid Mo pa3IuyHbIM MMpU3HaKaM (110 YHCITy
M COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIIOBOMY 3(ddekrty, mo
U3MEHEHUIO CTETEHEN OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, MO0 O0paTUMOCTH, MO
YYACTHIO KaTajau3aropa). DK30- U SHAOTEPMUUYECKNE PEAKLIUHA, TEPMOXUMUUYECKHE
YPaBHEHUS.

[TonsiTue 0 ckopocTH XuUMUYecKOW peakiuu. [loHsTHe 00 0OpaTHUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusiX. [IoHsITHEe 0 rOMOTreHHBIX U IreTepOreHHBIX
peakuusx. [lonsatue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BJIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEAKIMH M MOJOKEHHE XHUMHUYECKOIO

paBHOBECHSI.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ pEAKIMH,  AJEKTPOHHBIA  OayaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIBHOW  pEaKIUu. CocraBneHue  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCIOJIB30BAHHEM  METOo/Aa
AIIEKTPOHHOTO OajaHca.



Teopus 3ME€KTPOIUTUYECKON TUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annonsl. MeXaHU3M IHCCOLMAIMU BEMIECTB C PAa3JIMYHBIMH BUJIAMHU
xumMmuieckoit csizu. Crenens nucconuanuu. CUIbHBIE U C1a0ble JIEKTPOIUTHI.

Peakuun noHHoro ooMeHa. Y ClIOBHS MPOTEKaHUS PEaKlMii HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUMN 00 3JIEKTPOJIUTHYECKON JUCCOLMALINH.
KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O THIpONIM3E CoNe.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPHUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEILECTB — METAUIOB U HEMETAUIOB (rpauTa U ajMasza), CJIOXKHBIX BELIECTB
(Xopuaa HaTpus), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIIMKA OT
BO3JICHCTBHSl  pPa3IMYHBIX  (DAKTOPOB, MCCIEIOBAHUE  AJIEKTPOINPOBOJIHOCTH
PacTBOPOB BELIECTB, MPOLECCA UCCOLUALUN KUCIIOT, IEJI0YEH U COJIel (BO3MOKHO
UCIIOJIb30BaHUE BUJEO MATEPHANIOB), MPOBEACHHUE OMNBITOB, WILIOCTPUPYIOMIUX
NPU3HAKM TIPOTEKAHMS peakuuid HOHHOro oOMeHa (oOpa3oBaHuE OcCajKa,
BBIJICICHHE Ta3a, O0pa3oBaHUE BOJbI), OMNBITOB, WUIIOCTPUPYIOMIMX IPHUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pPEAKUUN (TOpPEHHME, PEaKLMH Pa3JIoKECHUS,
COCUHEHMsI), paclo3HaBaHHME  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEAKIMIl HA HOHBI, pEICHUE SKCIIEPUMEHTAIBHBIX 3aa4.

Hemertanibl 1 UX COeIMHEHUS

OOmiasi xapakTepucTHKa ranoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3MYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHYECKHE CBOMCTBA HA TPUMEpPE XJI0pa (B3aUMOIEHCTBUE
C MeETaJulaMM, HEMeTaulaMH, MienodaMu). XiaopoBoaopon. CoiiiHas KHCIIOTa,
XMMHUYECKME CBOMCTBA, IMOJy4YeHUE, npuMeHeHue. JlelictBue xiyiopa u
XJIOPOBOJOPO/Ia HA OPraHr3M YeJI0BeKa. BaxkHelme XJI0prIbl M UX HaXO0KIEHUE B
IIpUpPOJIE.

Oo6mast xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (u3nUecKue CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U cepbl. AJUIOTPONHbIE MOAU(BUKALIUKA KUCIOPOJa
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOpPOA, CTpOCHHUE, (pu3mueckue M
XUMHUYECKUE CBOMCTBA. OKCUABI CEPbl KaK NMPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kucioTa, GU3NYeCKue 1 XUMUYECKHUE CBOMCTBA (00IIME KaK MpeACTaBUTENs
KJjlacca KHCIOT M crenuduyeckue). XUMHUECKHE PEaKIMH, JIeXkKalllie B OCHOBE
MIPOMBITIUICHHOTO CIMOCO0a TOMyYeHUs] CepHOM KHUCIOTHL. [IpumeHeHue cepHoi
KUCIOThl. CoOJIM CEepHOM KHCIOThI, KauyeCTBEHHAas peaklus Ha CyJb(aT-HOH.
Haxoxnaenue ceppl M €€ COCIMHEHHU B IpUpofe. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolllel Cpenbl COEIMHEHUSIMH Ccepbl (KUCIOTHBIE MOXKAM, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.



OOmast xapakTepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pacIpOCTpaHEHUE B MPHUPOJE,
duznyeckue u xumMuyeckue cBoiictBa. KpyroBopot azora B npupoje. AMMHAK, €TO
(¢u3znyecKrue U XMMUYECKHE CBOWCTBA, MOJlydeHUe U npuMeHeHne. Coau aMMOHMS,
uX (pU3NYECKUEe U XMMHUYECKHUE CBOMCTBA, NpUuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ MOoJlydeHue, (PU3MYecKrue U XUMHUYECKHE
cBOMcTBa (00IIME KaK WPEACTaBUTEN KiIacca KHCIOT M CHEHH(PUUECKHE).
Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHMSI B KAUECTBE MUHEPATIbHBIX YA00pEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYIKaIOIIEH Cpellbl COEAUHEHUSAMU a30Ta (KUCIOTHbBIE
JOXKIM, 3arps3HEHHE BO31yXa, MOYBbl M BOJOEMOB). Docdop, amIoTpomHbIE
monupukammu Gochopa, puznueckue u xummudeckue cporctBa. Okcup docdopa
(V) u dbochopnas xuciora, GU3HMUECKUE U XUMHUYECKUE CBOWMCTBA, MOJYUYCHHE.
HcnonszoBanue ¢pocdaroB B Ka4eCTBE MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIEHUS. Y TIIEepO/], aJUIOTPOIHbIE MOAU(PHUKALIUY,
pacnpocTpaHeHue B MpUPOAE, PU3NUECKHE U XUMHUUECKHE CBOMCTBA. AacopOuus.
Kpyrosopor yriepona B mnpupoae. Okcuipl yriaepoaa, HX (PU3NYECKHE WU
XUMUYECKHE CBOWCTBA, JEWCTBME HA JKUBbIE OpPraHU3MbI, MOJYyYEeHUE U
IpUMEHEHUE. DKOJIOTMYECKUEe MpoOsIeMbl, CB3aHHbIE ¢ OKcuaoM yriaepoaa (IV),
TUIOTE3a IJI00ANBHOTO MOTEIUIEHUS KJIMMaTra, NapHUKOBBIA 3(¢ekT. YronbHas
KUCTIOTa M €€ COoNM, UX (PU3NYECKUE U XUMHUYECKUE CBOMCTBA, IMOJIyYEHHUE U
npumeHeHue. KadecTBeHHas peakuus Ha KapOoHar-uoHbl. Vcnosb3oBaHue
KapOOHATOB B OBITY, MEAMIIMHE, IPOMBILIIIEHHOCTH U CEIBCKOM XO3SIICTBE.

[TepBoHayasibHbIe OHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHUAX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, IITMLIEPHUH, YKCYCHasl KUCIIO0TA).
[IpupogHbie HMCTOYHUKH YTJIEBOJOPOJOB (Yroyib, MPUPOJHBIN Ta3, HeDTh),
NPOAYKThl UX mnepepaboTku (O€H3MH), X poJib B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE O OMONIOrMYECKU Ba)KHBIX BEILIECTBAX: JKUpaX, OeNIKaxX, yriieBoJax — U Ux
poiM B JKM3HM 4eJlOBeKa. MarepuaJbHOE €JUHCTBO OPraHHYECKUX |
HEOPTaHWYECKUX COCTMHEHUM.

KpemHuuii, ero ¢usnueckue W XUMUYECKHE CBOWMCTBA, IOJyYEHHE W
npumeHenue. CoenuHeHus KpeMHUs B ipupoe. O01me npeacTaBieHus 00 OKCUae
kpemaust (IV) u kpemaueBo kuciore. CUIMKAThl, UX MCIOJIb30BaHUE B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHelme cTpouTelbHblE MaTepuaibl: KepaMuKa, CTEKIIO,
IIEMEHT, OeToH, Xene300eToH. [IpobGnemMbl  0Ge30macHOro  HMCIOJIb30BAaHHS
CTPOUTEIBHBIX MATEPUAIIOB B TIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

H3yueHHE 00pa3llOB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MPOBEICHNE KAaUeCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAONIOAEHUE MPU3HAKOB



UX TPOTEKAHMsI, OMBITHI, OTpaXKaolUe (U3NYECKUE U XHMHUYECKHE CBONCTBA
TaJIOT€HOB M HX COEAMHEHUN (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJICHHE ¢ 00pa3liaMu XJIOPHUIOB (TAIOTCHHIOB), O3HAKOMIICHHE ¢ 00pa3IaMu
ceppl M €€ COEIUHEHUSIMH (BO3MOXKHO HCIIOIb30BaHUE BHUEOMATEPUAIIOB),
HaOJI0ICHUE TIpoliecca 00yTIMBaHus caxapa IMoJ JAeMCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOI KUCIIOTHI, U3yUYeHNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEpHON KUCIIOTHI,
pOBEJICHIE KaUYEeCTBEHHON peakliy Ha CyNb(}aT-uoH U HAOMI0IeHHE TPU3HAKa €&
MpPOTEeKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MYEeCKUMH CBOMCTBaMu a3ota, (pochopa u ux
COEJIMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), OOpa3llaMy a30THBIX
u (ochopHbIX YyIOOpEeHUH, MOIyYeHHe, COOMpaHue, paclio3HABAHUE M H3yYEHUE
CBOMCTB aMMHaka, IMpPOBEACHUE KAauE€CTBEHHBIX pEAKIWid Ha WOH aMMOHUS H
dochaT-MOH W HU3y4YEHHE MPU3HAKOB HUX MPOTEKAHUs, B3aUMOJICUCTBHE
KOHLIEHTPUPOBAHHON Aa30THOM KHCIOTBI C MEIbI0 (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HW3YYEHUE MOJCJICH KPUCTALIMYECKUX PEIIETOK anmMasa,
rpadura, (QyiiepeHa, O03HAKOMJICHHE C IPOIECCOM aacopOLMHU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHBOrasa, IOJIYy4YEHUE,
coOupaHue, paclioO3HaBaHHE U HU3YyYEHUE CBOMCTB YIJIEKHCIIOIO ras3a, IpoBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CHJIMKAT-MOHBI U M3yYEHUE MPU3HAKOB UX
IIPOTEKaHUs, O3HAKOMIICHHE C MPOAYKIHEW CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHre 3KCIEePUMEHTANBHBIX 3a1ad Mo TeMe «BakHeillline HeMeTaibl U UX
COEJIMHEHHUSD.

MeTtasiibl M MX COeIMHEHUSA

OO1as XxapakTepUCTUKa XMMHUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU
ux mnosioxkeHus B llepuomnueckor cucreMe XxuMuueckux osneMeHtoB /. U.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAsT  peETKA.  DNEKTPOXMUMHUYECKHM  pAX
HaIpspKeHU MeTamioB. PU3NUecKre U XMMHUYECKHe CBOMCTBa MeTamioB. O6mue
ciocoObl moydeHus MerawioB. [loHsATHE O KOpPpO3MHM METaJlJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI X OT Koppo3uu. CruiaBbl (CTalb, YyTyH, JIOPATIOMUHUN, OpPOH3a)
Y UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounble MeTabl: MojoxxkeHue B Ilepuonuyueckoit cucteMe XUMHYECKUX
anemeHToB JI. 1. MenzaeneeBa, CTpO€HUE MX aTOMOB, HAXOXKJICHUE B IIPUPOLE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTtpus U Kanusi). OKcuabl u
TUAPOKCUIBl HAaTpusi W Kanud. [IpuMeHeHue UIeNOYHBIX METauIOB U HUX
COCIMHEHUM.

[Ilenouno3eMenpHbIE METAUIbl MAarHud W KalbLUW: TIOJIOKEHUE B
[Tepuoanueckon cucreMe XuMUIeCKux 35eMeHToB /. . Menaeneesa, CTpoeHHUE UX
aTOMOB, HaXOX/1eHHe B npupoje. Prusndeckue U XMMUYECKUE CBOWCTBA MarHus U



Kasiblusl. BaxkHeiiime coequHeHns Kanblus (OKCUT, TUIPOKCH]I, coJin). ZKECTKOCTD
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHuN: TiosioxkeHue B [lepuoauyeckoid cUCTEME XUMHUECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOCHUE aToMa, HaxoXJaeHue B npupoaec. dOuznyeckue u
XUMHUYECKHE CBOMCTBA alfOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHAA M THAPOKCH]IA
AJTFOMUHUSL.

Keneso: nomoxenne B llepuoanueckor CHCTEME XMMUYECKUX 3JIEMEHTOB /l.
N. MeHnaeneeBa, CTpOCHHME aToMa, HaxoXkAeHUE B mpupojge. Dusznueckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCHIBI U con kenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIyYEHHUE.

Xumuyeckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpas3laMd METa/lIOB M CIIaBOB, HX (U3WYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YyJbTaTOB  KOPPO3MH  METAUIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHIEOMATEpPUANIOB), OCOOCHHOCTEH B3aUMOJCHCTBHUS OKCHIA
KIbIIUSI W HATpUs C BOJOW (BO3MOXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUA JKEJI€3a B KHUCIOPOJIE
(BO3BMOXKHO  HCIIOJIb30BaHME  BHUJACOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4CCTBEHHBIX PEaKIMi Ha HOHBI: MArHMsI, KaJbIKs, aJFOMUHU, IUHKA, skese3a (I1)
u sxenesa (IIl), meau (I1), HabaromeHHe W ONMMCAHUE IMPOIIECCOB OKPALIHBAHUS
IJJAaMEHHM WOHAMU HATpHs, Kaduss M Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), UCCIIeIoBaHUE aM(OTEPHBIX CBOMCTB TMIPOKCH/IA aTFOMUHUSA U
TUJIPOKCUJIA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7lad 10 TeMe «BaxkHeunmue
METaJUIbl U UX COCTMHECHUS.

XuMus 4 OKpYsKawlas cpeaa

BemectBa u marepuanbl B MOBCEAHECBHOW >KM3HHU YEJIOBEKA. be3omacHoe
HCIIOJIb30BaHNE BEIIECTB M XMMHYECKUX peakuuii B ObITy. IlepBas momolns mpu
XAMHYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpy:Karoiiel cpenbl (mpeaesbHas IOMyCTHMAs
KOHLIeHTpaus BewecTs, aanee — [1JIK). Ponp xumMun B pemieHun 3K0JI0rM4ecKuX
po0em.

Xumuueckuu Ikcnepumenm:

H3yudeHue oOpasIloB MAaTepHAIOB (CTEKJIO, CILJIaBbl METAJIOB, MOJUMEpPHBIE
MaTepHabl).

Mexcnpeomemnoie ceéa3u

Peanuzamusi MeXNpeaMEeTHBIX CBsA3€H Npu U3ydeHWH XxuMmuu B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIMOJb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHSITUM, TaK U TOHSATHUM, SBJISTIOIIMXCS CUCTEMHBIMH JIJII OTJEJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAy4YHBINH (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KiaccuuKaus, TEePUOINIHOCTh, HAOIIOICHNE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJEIb, SBJICHHE, MapPHUKOBBIA
s PeKT, TeXHOIOTHS, MaTEPUAITHI.

®duszuka: MmaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIeKyJIa, ANEKTPUICCKUI 3aps, IIPOBOTHUKH,
MOJyIPOBOJHUKH, JTUAIEKTPUKH, (DOTOSJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIINYECKAs
peméTka, CruiaBbl, (U3UUYECKUE BEJIMYMHBI, €IMHUIIBI U3MEpPEHHUs, KOCMUYECKOE
MPOCTPAHCTBO, IJIaHETHI, 3BE31b1, COJHIIE.

buonorust: ¢ortocuntes, apixanue, Ouocdepa, 3KOCHCTEMa, MHUHEPAIbHBIC
yA0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPaIIbI, TOPHBIE TTOPObI, TIOJIE3HBIC
MCKOIIaeMbI€, TOILJTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yibTaTbl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHUSI XMMHHM B €IMHCTBE y4YEOHOH H
BOCIIUTATEJILHON AEATEIIBHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMHM II€HHOCTSMH, IPUHSATHIMU B
oOIIecTBe MpaBWIaMd W HOPMaMH TIOBEJACHHS W CIIOCOOCTBYIOT TIpolieccam
CaMOIMO3HaHUSs, CAMOPA3BUTHS U COLIMAIIA3AIMN 00yYarOIINXCS.

JIn4HOCTHBIE ~ PE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOW MO3UTUBHBIX I[IEHHOCTHBIX OpPHUECHTAUMU U
pacIIMpPEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUA:

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWIO, TOHMMAaHMS 3HAYCHUS XUMHUYECKOW HAYKU B KU3HU
COBPEMEHHOI'0 OOIIeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEPHOM HMHPpopmalruein o
IIEPEIOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XWMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) TPaKIAHCKOTO BOCIIUTAHUSI:

MPEJCTABJICHUSI O COLHAIBHBIX HOpPMax W IMPaBUIAX MEXKINYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-MCCIEAOBATENbCKOM, TBOPYECKOM M APYrMX  BUAAX
NeSATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NESITEIbHOCTH TMPH
BBITIOJIHGHUU YYEOHBIX, TIO3HABATENBHBIX 3a7a4, BBIOJHCHHUH XHUMHYECKUX
AKCTIEPUMEHTOB, CO3JaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
Y B3aMMOIIOMOIIY B MPOIIECCE 3TON yUeOHOM AesITeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ IIOBEACHHUE W IOCTYIIKM CBOHUX TOBApPHUILEH C IMO3UWLHUM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHUSI NIOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTAaBJISIOIINE
OCHOBY JJI1 TTIOHUMaHHUs CYIIHOCTH HAYYHOM KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS TPUPOJBI, B3aAUMOCBS3SIX 4YEIOBEKA C
MIPUPOJTHOM CPENOU, O POJIM XUMHUU B IO3HAHUU dTUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJyYCHUE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOAMMBIE sl OOBSICHEHUs HAOJIOAAEMbIX MPOLIECCOB U SIBJICHUH,
MO3HABATENIbHON, WH()DOPMAIMOHHOW W YUTATEIhCKOW KYJIbTYypbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEIbHOW PabOThl C Y4eOHBIMU TEKCTaMH, CIIPABOYHOMU



JUTEPATYpPOH, MOCTYMHBIMA TEXHHUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHI0 W NO3HAaHUIO, JIOO03HATEIBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTh K  camMoOOpa3oBaHUIO, TMPOEKTHOM U HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPAaBICHHOCTH W YPOBHA OOy4Y€HHUS B
JIaTbHEHIIIEM;

4) hpopMHUPOBAHUSI KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >KWU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIH 00pa3 »KW3HH, OCO3HAHUE MOCIEACTBUI U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aTKOIroJisi, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTA COOJIOJIEHUS TMpaBUi O€30MaCHOCTH TpU  OOpallleHuu C
XUMHUYECKMMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HMU;

5) TPy10BOT0 BOCTIMTAHUS :

MHTEPEC K MPAaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3IudyHoro poja,
YBKEHHE K TPYAY U PE3yJbTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUsT  TPEIMETHBIX 3HAHUW 1O  XUMHUHU, OCO3HAHHBIK  BBIOOD
WHIUBUYyJIbBHOM TPAeKTOPUU MPOJOJDKEHUST 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHemHON npodhecCHOHANBHON AESITEIbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B PO(HECCHOHATIBHOM Cperie;

6) IKOJIOTHYECKOT0 BOCTIHTAHMS:

HKOJIOTUYECKH 1e71eco00pa3Hoe OTHOIIEHHE K MPUPOJIE KaK HICTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CYLIECTBOBAaHMWS, INOHMMAHWE LIEHHOCTH 3JI0POBOIO H
Oe3omacHOro o0pa3a KU3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(bu3MYEeCKOMY M TCHUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJCHUS
npaBui 0€30MACHOTO MOBEECHUS MPU padOTE C BEUIECTBAMU, a TAKKE B CUTYyaIUX,
YTPOXKAKOLIUX 3I0POBBIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPY Kaloled MTPUPOJIHON CPENOM, JJIsl TOBBIIEHUS
YPOBHSI  3KOJIOTUYECKOW  KYJbTYpbl, OCO3HaHUS TIJIOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTeH MX PEUICHHUs] MOCPEJICTBOM METOJOB XUMHH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTamnpeIMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAUYUMBIC IS
(dbopMHUpOBaHUS MUPOBO33PEHHUS OOIIEHAYYHbIC TOHATHUS (3aKOH, TEOPHUS, TPUHIIUII,
runore3a, (Qakr, CUCTEMa, IMPOLEeCC, OKCIEPUMEHT U JpYroe.), KOTOpbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpEAMETax M IO3BOJSIOT Ha
OCHOBE 3HaHUI W3 3TUX MpeIMeToB (pOpMHPOBATH MPEACTABICHUE O IIEJIOCTHOMN



HAyYHOW KapTUHE MUPA, U YHUBEPCAIbHbIE YueOHbIC AEHCTBUS (TI03HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpbIE oOO0ecrneynBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOMU
NESATETbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble jornueckue geiicTBUS:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICT XMUMHUYECKUX MOHATHHA (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOIH30BAThH
MOHATHUS Il OOBSICHEHUS OTNIENbHBIX ()AKTOB U SIBJICHUI, BHIOUPATh OCHOBAHUS U
KpUTEpUH [JIsl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XMMHUYECKUX PEaAKIUM,
yCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTAMHU H3yYCHMUS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, M0 AHAJIOTHH),
JI€TIaTh BBIBOJIBI U 3aKJIIOYCHHS;

YMEHHE TPUMEHSATH B TMPOLECCE IO3HAHUA TMOHATUS (TPEAMETHBIE M
MeTanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPE/ICTABICHUS —
XUMUYECKUH 3HaK (CHMBOJ DJIEMEHTA), XHUMH4YecKkas (opmyla U ypaBHEHUE
XUMHUYECKON peakiuu — IMpU pelieHuu yueOHO-TI03HABATEIbHBIX 33/1a4, C y4ETOM
ATUX MOJICTIbHBIX TMPEJCTABICHUN BBISBISATh U XApaKTEPU30BaTh CYILECTBEHHBIE
MPU3HAKUA W3YyYaeMbIX OOBEKTOB — XUMHUUECKUX BEIIECTB U XMMUYECKUX PEAKIIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUUYUHHO-CIICJICTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B U3yUaEMbIX MTPOLIECCAX U SBJICHUSIX.

Ba3oBblie ncciieoBare/ib.cKue JeiicTBUA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCH B KAaYECTBE WHCTPYMEHTA
MO3HAHHUS, & TAK)KE B Ka4€CTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUTIOTE3BI 110 TTPOBEPKE
MPAaBUWJIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUIA;

MpUOOPETEHUE OMbITa MO I[JIAHUPOBAHUIO, OpPTraHU3allUM M TMPOBEIACHUIO
YYEHHUECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIOAaTh 3a XOJIOM Tpollecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €Tr0 Pe3yibTaT, (OpMyIUpoBaTh 000OIICHUS U
BBIBO/IBI 110 Pe3yjIbTaTaM MPOBEAEHHOTO OMbITA, UCCICIOBAHUS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora c undgopmanmeii:

YMEHHE BBIOMpPATh, AHAJIM3UPOBATH M HWHTEPIPETUPOBATH HHQPOPMAIHIO
Pa3IMYHBIX BUJIOB U (OPM TPEACTABICHUS, TTOJy4aeMyl0 U3 Pa3HbIX UCTOUYHHUKOB
(Hay4HO-TIONyJISIpHAST  JIUTEpaTypa XUMHYECKOTO COJICp)KaHUs, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHUBATh MPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO HH(MOPMAITHIO;



yMEHHE MPUMEHATh Pa3InYHbIE METOJbl U 3alpOoChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIWMBIX ISl BBITIOJTHCHHUS
y4eOHBIX U TIO3HABATENbHBIX 3aau ONPeAeIEHHOrO THIA, TPUOOpPETEHHE OMbITa B
0o0JaCTH  UCHOJIb30BaHUSI  MH()OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTHUMANIbHYIO (OpMY IpeacTaBieHus HHGOPMAIUU U
WUTIOCTPUPOBATh peIIaeMble 3a7aud HECIOXHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu opmamMu rpadyKu U ©X KOMOUHALIMSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpPOBaThH B Ipolecce Y4yeOHOU W
UCCJIEI0OBATENCKONW JEATETbHOCTH UH(POPMALMIO O BIUSHUM MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3sIICTBA W TPAHCIOPTAa Ha COCTOSHUE OKPY)KAIOIIEH HPUPOTHOM
CpEIBl.

KoMMyHMKaTHBHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eiiCTBHS:

YMEHHUS 33]1aBaTh BOMPOCHI (B X0/1€ AUAJIOra U (WJIK) TUCKYCCHH) TIO CYIIECTBY
oOcyxgaeMoil  Tembl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHMS TIPEITIOKEHHON 3a/1a4H;

YMEHUS  TPEACTaBIATh  IOJYYEHHBIE  PE3yibTaThl  IMO3HABATEIHLHOMN
JESTEIbBHOCTH B YCTHBIX M THCHMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUI0
PE3yJIbTATOB BBITIOJIHEHUS] XUMHUYECKOTO JKCIEpUMEHTa (J1abOpaTOpPHOIrO OIIbITA,
71a00paToOpHOIl pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BELIECTB, yU€OHOTO MTPOEKTA);

yMEHHsSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM M HWCCIENOBATENIbCKOMW  JEATEIbHOCTH TPU  PEIICHUH
BO3HUKAIOIIUX TPOOJeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unui (00CyX)aeHusl, OOMEH MHEHHUSIMHU, «MO3TOBBIE MITYPMBbD», KOOPIAUHAIIUS
COBMECTHBIX JCWCTBUH, OINpeAeNieHue KpUTEpPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHON pabOThI U IpyTHE).

PeryasiTuBHbIe YHUBepPcaJbHbIE YUeOHbIe 1eliCTBUS:

YMEHUE CaMOCTOSITEIbBHO OMPENeIsATh IENN JeATEeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTD, BBIOMpaTh Hanbosee 3(pGEeKTUBHBIE CIIOCOOBI PEIICHUs YYECOHBIX U
MO3HABATENbHBIX 3a7[a4, CaMOCTOSITEIPHO COCTaBISAITh WU KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJITOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUW C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHMN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIIHSIX,
OLICHWBAaTh COOTBETCTBHUE MOIYYEHHOTO pe3yibTaTa 3asBICHHON LEIH, YMEHHUE
WCITIOJIB30BATh M AaHAJIM3UPOBATH KOHTEKCTHI, TIPE/IJIaraéMble B YCIIOBUH 33/IaHUN.

INMPEAMETHBIE PE3YJIBTATbHI

B cocraBe mnpeaMETHBIX pe3yJNbTaTOB 10 OCBOEHHUIO 00S3aTEIbHOTO
COJIEp)KaHusl, YCTAHOBIEHHOTO JaHHOW (eaepanpHO pabodeil MmporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIE O0YUYaIOIUMUCS HAyYHbIC 3HAHUS, YMEHUS U CITOCOOBI



NEUCTBUN, CcHenupUIecKue s NPeAMETHOW o0jmacTu «XuMHS», BHIIBI
JNEATEIBHOCTH MO  [OJYyYEHUI0O HOBOIO  3HAHUSA, €ro HMHTEPHpETAINH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xoHiry oOyuenust B 8 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHSTHUW: aTOM, MOJEKYJIA,
XUMUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT U HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJISIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHUIATEIBHOCTh, CTECIICHb
OKHUCJICHHS, XMMHUYECKasi peakius, KIacCU(pUKAlMs peakuil: peakiuu
COCOMHEHUS, PpEAKIMU pA3J0XKEHUS, PEAKUWH 3aMEILICHUS, PEaKIUU
0OMEHa, HK30- U PHIOTEPMHUUYECKUE PEAKIUH, TEIUIOBON 3PPEeKT peakuuu,
AJIpO aToMa, JIEKTPOHHBIN CII0I aToMa, aTOMHAasi OpOUTAIIb, paJNyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBSA3b, NOHHAA
CBSI3b, WMOH, KAaTUOH, aHHWOH, pacTBOpP, MAacCOBass JOJISI BEIIECTBA
(mpolLieHTHAs! KOHIICHTPAIs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MPUMEHSITH ATU TIOHSATHUS NPU ONTMCAHUM BEIIECTB U UX MPEBPaIICHUN;

e HCIOJB30BaTh XHMHUYECKYI) CHMBOJHUKY [UJIi COCTaBJeHUs (Qopmyi
BEIIECTB U YPABHEHUN XUMHUUECKUX PEAKLINM;

e ONpPENENATh BAaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHECHHSIX,
CTENEHb  OKWUCJICHUSI  DJIEMEHTOB B  OWHAPHBIX  COCIUHCHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COEAMHEHUW MO
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOB&JICHTHAasT W HWOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbIca [lepuoanueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT WX MoJioxkeHus B llepmoamyeckoil cucreme,
3aKOHOB COXPAaHEHMUS MAacChl BELIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHA ABOTajpo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMMuHyr0 Gopmy Ilepuoanueckoit
CUCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iuyaTh TMOHATHS «TJIaBHad
noarpymnma (A-rpymnma)» u «nobounas noarpymnmna (b-rpymnma)», mansie u
OOJNBIIME TIEPUOJIBI, COOTHOCUTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuomuueckas cucrema Xumudeckux osnemenrtoB JI. M.
MenpeneeBay C YHUCIOBBIMU XapPaKTEPUCTHUKAMU CTPOEHHSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij siApa, 00IIee YUCIIO MIEKTPOHOB H
pacrpeielIeHUEe UX 10 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYAacCTBYIOIIUMX B pPEAKIUU
BEIIIECTB, 0 TETIOBOMY (D (PEKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX IMPEBpalllCHU B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJII0 XUMHUYECKOTO »dJeMEHTa Mo (opMmylie COeauHEHUs,
MacCOBYIO JIOJIIO BEHIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEeaKInu;

MIPUMEHSITH OCHOBHBIE OTEPALIMU MBICIUTEIBHOMN AESITEILHOCTH — AaHAJIU3 U
CUHTE3, CpaBHEHHE, 00O00IeHHE, CUCTEMATH3allhio, KiIacCU(UKAIINIO,
BBISIBJICHUE MPUYUHHO--CJIECJCTBEHHBIX CBSI3€d — I U3YYEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, ECTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUSI — HAOJIOJCHUE, U3MEPEHHE, MOJICTUPOBAHUE, HKCIEPUMEHT
(peayibHBIA U MBICIICHHBIN);

CJIEIOBATh MPABUIIAM MOJIH30BaAHUS XUMHUECKOW TTOCYI0M 1 JIa00paTOPHBIM
o0opyJ0BaHMEM, a TakXKe IMpaBWiaM OOpallleHus C BEIIECTBAMU B
COOTBETCTBHUM C HWHCTPYKIIMSIMH TI0 BBITIOJIHEHUIO J1abOpaTOPHBIX
XUMHUUYECKHUX OIBITOB MO MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHUCJIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C ONpEAEIEHHOU
MacCOBOM J10JIell pacTBOPEHHOrO BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH
XUMHUUYECKUE HKCIIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB WLIEIOUEH U
KHCJIOT C MTOMOIIbI0 HHAUKATOPOB (JIakMycC, (heHOIPTaNeHH, METUIIOPAHK

U ApyTHE).

K xoniy oOyueHus B 9 kjacce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh C(POPMUPOBAHHOCTD Y OOYHAOIIUXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKUX MOHSITHUH: XHWMHWYECKHU
DJIEMEHT, aTOM, MOJEKYJa, HOH, KATHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb
OKHCIICHUS, XUMHUECKasi peaKiMsi, XUMUYECKasi CBs3b, TEIIOBOM 3¢ deKT
peakiuuu, MOJib, MOJSPHBIA  O0BEM,  pacTBOp,  DIIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, AJEKTPOIUTUYECKAS JUCCOLMALMSA, PEAKIMM HOHHOTO
oOMeHa, KaTaJlu3aTop, XUMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMBIE pEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE, aJNIOTPOIIHNS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaNIn4YecKas), KpUCTaNInYecKas peiéTka, Koppo3ust METaJIOB, CIUIABbI,
CKOPOCTh XMMHUYECKOW pPEAKIHH, MPEIETbHO JOMYCTUMAas KOHIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKUX TOHITUU W
MIPUMEHSThH 3TU TOHATHUS MPY ONIMCAHUH BEUIECTB U UX NPEBPALICHUN;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY JUIsl COCTaBieHHs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINA;

ONPENIENATh BaJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pA3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHHH 1o (opmysiaM, BUJ XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMyIie, XxapakTep Cpeabl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTATUTUMYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBatek cMmbici llepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBAaTh €ro MOHMUMAaHWE: OMNUChIBATh M XapaKTepU30BaTh
tabnuunyio (opmy Ilepuognmdeckoil CUCTEMbl XUMHUYECKUX DIIEMEHTOB:
paznuyaTh MOHATHS «IJIaBHas mnoArpynna (A-rpymma)» v «mnoOodHas
noarpynmna (b-rpynmna)», manasie W OOJbIIME TEPUOMBI, COOTHOCHUTH
0003Ha4YeHUS], KOTOPhIE UMEIOTCS B IEPUOANYECKON TaOJIHIIE, C YUCTOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U
3apsn  sApa, oOOIIee YHCIO DJJICKTPOHOB W paclpeleieHHe HX IO
ANIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB D3JIEMEHTOB M MX COCIMHEHUH B Mpeesiax MaJlbIX MEepUOAOB U
INIABHBIX MMOJTPYIII C YYETOM CTPOCHHS UX AaTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YHMCIy U COCTaBy YYacTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3G (}EKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME M CHEIU(UUECKHE XUMHYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MNOATBEPXkKAasi ONUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINM;

COCTABJISITh  YPaBHEHHUS DJIEKTPOJUTUYECKOM AMCCOLMALMMU  KHUCIOT,
LIEJI0YEN U COJIEH, ITOJHBIE U COKPAILLEHHBIEC YPABHEHHUS PEAKLIU MOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWi, TOATBEPKIAOININX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEJCTBOM COCTaBJICHUSI DJICKTPOHHOTO OajlaHCa 3TUX PEaKIIHi;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTpPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAIMICHUNA B Pa3IAYHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MaCCOBYIO JIOJIO XHMHYECKOro 7djieMeHTa 1o (opMysie COSIUHEHUS,
MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PAcUEThI 0 YPABHEHUIO
XUMHUYECKOU PEaKInu;

COOJTI0IaTh TIpaBHJIa MOJIL30BAHMS XUMHUECKOU MTOCY 10 M TaOOpaTOPHBIM
o0opy/noBaHMEM, a TakKe MpaBuja OOpalleHusi ¢ BEHIeCTBAaMU B
COOTBETCTBHM C MHCTPYKIMSAMH II0 BBINOJHECHHIO JIaOOPaTOPHBIX
XUMHUYECKHUX OIBITOB I10 TOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMuaka v yriaekucioro rasa);

MIPOBOJIUTH PEAKITUH, TIOITBEPIKTAFOIIIE KAYECTBEHHBIM COCTaB Pa3IMYHbIX
BCIIIECTB: PACIIO3HABATHh OIBITHBIM MYTEM XJIOPUA-, OpOMHI-, HOIWI-,
kapOoHat-, (Qocdar-, cuaukar-, cyibdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHUSI ¥ HOHBI M3YYEHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICIUTEIILHON ACATEIHPHOCTH — aHAIINA3 H
CUHTE3, CpaBHEHHE, 0000IIIEHNE, CHCTEMATU3AIT|IO, BBISIBJICHUE TPUINHHO-
CJICJICTBEHHBIX CBSI3€H — IS M3YYCHHS CBOMCTB BEIIECTB M XMMHUYECKHUX
peaKIuii, eCTeCTBEHHO-HAy4YHbIC METOJIbI TIO3HAHHMS — HaOJI0JICHHE,
U3MEpPEHUEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Ne

HaunmenoBaHmue pa3xeioB u

KoanyecTBo 4acoB

KonTposabHubie

IIpakTn4yeckue

DJIeKTpPOHHbIe (LM (PpOBbIE)

n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThbI padoThI
Pa3nen 1. [lepBoHayaabHbIe XUMUYECKHE MOHATHS
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK
' MPAKTUYECKOM IeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa n xummudeckue 15 1 bubmmnoreka IIOK
' peaxiuu https://m.edso00.ru/7f41837c
Htoro no pazaeny 20
Pazgen 2. BaxHelimme npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB
Boznyx. Kucnopon. [Tonstue bu6mmoreka LIOK
2.1 6
00 okcuaax https://m.edso00.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bu6muoreka [IOK
' U COJIAX https://m.edso00.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitre 06 5 1 1 bu6nmunorexa [IOK
' OCHOBAHHMAX https://m.eds00.ru/7f41837¢c
OCHOBHBIC KIIaCCHI bu6munorexa [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHNN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. [lepunoauueckuii 3axon u [lepuoanyeckas cucreMa xumuieckux 3jiemMeHToB /1. . MenaeneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

bub6mmoreka [IOK
31 XMH;\:{P;Z?IZK:;(SHCG’E)G;?;CH = ! https://m.edsogru/7f41837c
aToMa
XuMH4YecKas CBI3b. BuGmmorexa LIOK
2 OKHUCIIUTEITBHO-

3 BOCCTAHOBHTEBHELE PEAKILHII 8 https://m.edsoo.ru/7f41837c
Hiroro no paseny 15 oo sdsoorlTte1857c
PesepBHOE BpeMms 3 bubmorexa [IOK

https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabneie | IlpakTHueckue (mpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchl
Pa3znea 1. BemecTBO M XUMHYECKHE PeaKIIMHU
[ToBTOpeHME U yriTyOIeHHE 3HAHUT bubnuoreka [IOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakimii https://m.edsoo.ru/7f41a636
13 DNEKTPOIMTHYECKAs TUCCOIHAITHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKHE PEAKIIMHU B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no pazaeny 17
Pa3nen 2. HemeTa/uibl M MX COeTMHEHHS
51 OO6m1ast xapakTepUCTUKA XUMUYECKUX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpymnmsl. ['anoreHst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepuCTUKa XUMHUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé€ 6 bubnmorexa LIOK
' py - -eP https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO6m1ast xapaKTepuCTUKa XUMHUYECKUX
2.3 aneMeHTOB VA-rpynisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01as XxapakTepUCTUKA XUMUYECKUX
2.4 aniemeHToB IVA-rpynnel. Yriepon u 8 1 2 bubmorexa TTOK
' . PYIIIBL p https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHECHUS
Hroro mo paznerny 25
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Pa3pen 3. MeTaJiIbl M X COeANHEHHUS

3.1 OOu1re cBOWCTBA METAIIIIOB 4 E;I:;;I;T:;?)grou}; £412636
3.2 Bakueiimime MeTalibl ¥ X COSTUHEHUS 16 ngjﬁ;f;%gg}; £413636
Hroro no pazneny 20
Pa3nes 4. Xumus 1 oKpyskawmas cpeaa
4.1 BemiectBa 1 Matepuaibl B )KU3HHU YeJIOBEKA 3 bubnnorexa LIOK
https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa IOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie | IlpakTnuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumuu. Ponbs xumuu B 1 bubmuorexa [JOK
JKA3HU 4yeoBeKa. Tela 1 BemecTsa https://m.edsoo.ru/ff0d210c
IlonsiTie 0 MeTOAAX TTO3HAHUS B bu6mmoteka [IOK
2 1
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabota Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
Yucteie BemecTBa U cMecu. CriocoObl bubmuorexa [JOK
4 . 1
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTryeckas padora Ne 2
5 «Paznenenue cmeceil (Ha mpumepe 1 bubmmorexa [IOK
a N PIMEP https://m.edso0.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOM COJIH)»
bubnuorexa [IOK
6 ATOMEI H MOJICKYJTbI L https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa [TOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa [TOK
yIp y https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bubmuorexa [JOK

10 X .B
mmirieckas gopmysta. Banentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX DJICMEHTOB
1 OTtHocuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHOcUTENbHAs MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 40JIsI XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEAMHEHUU https://m.edsoo.ru/ff0d350c
13 KommuaectBo BemecTa. Moib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHUE SIBJICHUS. bu6mmoteka [IOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycnoBus NpoOTEKaHUs bubnuoreka [IOK
15 .
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHMS MacChl BELIECTB. bubnuoreka [IOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brorancienus koanyecTBa, MacChl
17 BENIECTBA [0 YPABHEHUSAM bubmorexa [TOK
B P . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukanus XuMuaeckux
18 €aKIui (COCTMHEHUS, PA3JIOKCHUS bubmorexa LOK
P P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukiIoneaucT. O6obmeHne n bubmorexa [TOK
t AT HVI https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIs 3HaHUI
20 KonTponbnas padota Nel o reme bubnuoreka [JOK

«BeliecTBa 1 XUMHYECKHE peakuumn»

https://m.edsoo.ru/ff0d4290
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Bo3nyx — cMech razos. CoctaB

21 Bo3ayxa. Kucnopon — snement u bubmmorexa [JOK
AR oA https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
DOU3NYECKUE U XUMUYECKUE CBOMCTRA
22 KHCJIOpOJia (pPEeaKIIMKH OKUCIICHUS bubmorexa [TOK
PO (peait ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcuaax
CriocoOsI MOTy4eHHST KHCIIOPO/Ia B
23 J1a00paTOPUH Y TIPOMBIILIECHHOCTH bubmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edso0.ru/ff0d4790
Y DHJIOTEPMUYECCKUX PEAKITHIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHUE BO3/yXa, CIIOCOObBI €T0 bubmmorexa [TOK
P Y, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALECHUS
[TpakTryeckas padora Ne 3 o Teme
26 «ITonydenue u coonpanue bubmorexa [TOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, H3yUEHUE €r0 CBOMCTB)»
97 Bonmopon — anemeHT u npocToe bubnuoreka [IOK
BenecTBO. Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkue 1 XMMUYECKHEe CBONCTRA bu6mmoreka [IOK
Bojopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KHCTTOTaX M COJISAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI mosTydeHus BOJOpoa B bubmuorexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTrueckas padota Ne 4 mo Teme

31 «ITonydenue u cobupanue BOA0poIa bubmorexa [TOK
Y . p poaa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY»

32 ModsipHblii 00bEM ra3oB. 3aKoH bubmmorexa LIOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béma, KonrdecTBa

33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [JOK

o i Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM O0BEMY
Brruncnenus 00bEMOB ra3oB 1o

34 ABHCHMIO PEAKIIUU HA OCHOBE bubmorexa [JOK
P "p B . https://m.edso0.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH ra30B

35 DOu3nYeCcKue 1 XHMUYECKHE CBOMCTRA bu6mmoteka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsarue 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuUTeb.

37 Hacrkimenaslie ¥ HeHACHIIIICHHEIS bu6nuorexa [JOK
pacTtBOpbl. MaccoBast 107151 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme

38 «IIpuroToBiieHrE PaCTBOPOB C bubnunoreka [JOK
onpeaeIEHHON MacCOBOM J10en https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA

39 KonrtponsHast pabora Ne2 mo teme bubnuorexa [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTas, Kiaccudukarms, bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue n XMMUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHUJIOB
42 OcHoBaHus: COCTaB, Ki1accuukaus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue n XMMUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATYpa,
46 cnocof(iblz HI;JI q)eHI/m XI/IMI/I‘IZEKI/IG bubamorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOWCTBa
[TpakTuyeckas padora Ne 6. Pemenne
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME bub6nuorexa IIOK
47
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eHeTnueckas CBSI3b MEXKIY
48 KJIaCCaMU HEOPTraHUYECKUX bubmmorexa [IOK
. p https://m.edso00.ru/00ad9a50
COCTMHEHU I
49 O0600611eHre 1 cucTeMaTH3aIus bubnmnoreka [JOK
3HaHUHN https://m.edso00.ru/00ad9ch2
KonTponbnas padora Ne3 mo teme
" bubnmnoreka [JOK
50 OCHOBHBIE KJIACCHI HEOPTAHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[lepBbie NOMBITKY KJIaCCUPUKATUT

bubmuorexa [JOK

o1 XUMHYECKUX A1eMeHTOB. [IoHsTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXoAHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 IIepnonnueckas cucrema bubnuoreka IIOK
XUMHUYECKUX 3eMeHToB [[. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuoapl, rpynimbl, MOATPYIIIHI bubmmorexa [IOK
P > TPYTHIE, Py https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
. bubmuorexa [JOK
55 aToOMOB 371eMeHTOB [lepuonnyeckoii
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MenneneeBa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA T10 €r0 IOJIO0KEHUIO B bubnuoreka [IOK
[Tepuonnueckon cucreme /1. . https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuoreka [IOK
N. MenneneeB — y4€HbIN, eqaror 1 https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
DNEeKTPOOTPULIATENBHOCTh ATOMOB bub6nuoreka IIOK
58
XUMHYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
59 WNonnas xumuyeckas CBs3b bubmmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nossipHast XMMHYECKast bubnuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanentHas nenomnsipas 1 bubnuoreka [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 Crenens okucnenus 1 https://m.edsog ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIUTENN U BOCCTAHOBUTEIIH 1 https://m.e dsogru 100adb076
KonrponsHast padora Ne4 o teme
65 «Ctpoenue atoma. XuMHUYECKast 1 bubnmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHeIit ypok. O600mIeHNE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600mIeHNE 1 1 bubnuorexa [JOK
cucTeEMaTH3allMs 3HAaHUI https://m.edsoo.ru/00ad9cb?2
68 PesepBHylit ypok. O6001IeHUE U 1 bubnunoreka [JOK
cucTeMaTu3aIns 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME
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9 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie | IIpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
[Tepuonuueckuii 3aK0OH.

1 [lepuoaunueckas cucrema 1 bubmmorexa LIOK
XUMHYECKHUX 31emMeHToB /. U. https://m.edsoo.ru/00adb59%
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX JIEMEHTOB 1 bubmorexa [IOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus u HoMEeHKIIaTypa 1 bubnuoreka [IOK
HEOPraHWYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunapl XUMHYECKO# CBSI3U U THUIIBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 «IToBTOpenue u yrnyoiaeHue 1 1
3HaHUI OCHOBHBIX Pa3/esoB Kypca
8 kmaccay

6 Krnaccudukanus XuMuueckux 1 bubnuoreka [IOK
peakuuil o pa3aIu4yHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOI

7 €aKINH1 HOH&II’)[I/IC 0 TOMOTEHHBIX U 1 Bubmmorexa LIOK
PEAKIHH. https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEAKIUAX

3 IlonsTHe 0 XUMHYECKOM 1 bu6mmoreka [IOK

PaBHOBCCHUHU. (DaKTOpBI, BIMAOIINUEC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOH p€akuuu
1 MMOJIOKCHUEC XUMHWYCCKOI'O

paBHOBECHs
9 OKucIuTeNbHO- bubmuorexa [JOK
BOCCTAaHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 3MEKTPOTUTHYECKOM
10 muccoruanuu. CUIIbHBIE U Clla0ble bubmorexa 10K
’ https://m.eds00.ru/00adcd68
AJIEKTPOJIUTHI
11 Wonnrle ypaBHeHUS peakuii bubmorexa LOK
yp peaKtt https://m.edsoo.ru/00add448
XUMUUECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMI B CBETE NIPEICTABICHUM bubnuorexa [JOK
00 DJIEKTPOTUTHICCKOMN https://m.edsoo.ru/00add5d8
IUCCOLIAAIIAN
XHUMHYECKHE CBOMCTBA COJIEH B
13 CBETE IMIPEICTABIEHNNA 00 bubmmorexa TTOK
p N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOLMALlNN
14 ITonsaTre o TUApOIN3E COJIeH bubmmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o001enre 1 cucTeMaTu3anus bubnuorexa [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[TpakTruyeckas padora Ne 1.
16 «PereHue >xcriepruMeHTaIbHBIX bubmmorexa TTOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonrtponsHast pabota Ne2 mo teme
17 «DNMEKTPOIUTHYECKAS bubmuorexa [JOK

aucconuanus. XuMU4ecKue
peaxkiuu B pacTBOPAX»

https://m.edsoo.ru/00addecO
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OO011as XapakTepUCTUKA TaJIOTEHOB.

18 XHUMHUYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa HOK
PUMED https://m.edsoo.ru/00addfe2
xJjiopa
XsnopoBogopoa. CosisiHast KUCIIOTA,
19 XHMHUYECKHE CBOMCTBA, ITOJyUEHHE bubmorexa HOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[TpakTuueckas padbora Ne 2 mo Teme
20 «ITonydyeHnue ConIHON KUCIIOTHI bubmorexa HOK
YAt eo ’ https://m.edso0.ru/00ade348
M3Yy4YCHHE e€ CBOKCTBY
Boruncnenus no ypaBHEeHUsIM
21 XUMHYECKHUX PeaKIMi, €CIIM OJUH bubmorexa [HOK
peaiiu, s https://m.edsoo.ru/00ade488
W3 pearcHTOB JIaH B H30BITKE

99 OO01mas XxapakTeprUCTUKA JJIEMEHTOB bubnuorexa [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
ATIOTPOMHBIC MOTU(PUKAIIUH CEPBI.

23 Haxoxnenue cepsl u eé bubnunoreka [JOK
COEAMHEHHH B MPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKCTBA CEPBI
CepoBoJIOpOI, CTPOCHUE,

24 q)nrs)nqecmie U xnfmqecxne bubmorexa [IOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepnl. CepHasi KHUCIIOTA,
25 (I)I/ISI/ILICCKI/II(: u XI/II\I;I/I‘ICCKI/IC bubnrorexa LIOK
N https://m.edsoo.ru/00adea28
CBOWMCTBA, IPUMEHEHHUE
XUMHUYECKUE pPEaKIInH, JIekKaIlIue B
26 OCHOBE IPOMBIIIUIEHHOTO crioco0a bubnuoreka [JOK

MOJIyYEHUSI CEPHOU KUCIIOTBI.
XHUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karolen cpeibl
COCJIMHEHUSIMU CEPhI

BrIuucienue MmaccoBor 101U

bubmuorexa [JOK

27
BBIXO/J1a IIPOAYKTA PEAKLUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepruCTUKa JJIEMEHTOB
VA-rpynmnsl. A30T,

28 acIpoOCTpaHEHHE B IIPUPOJIC bubmmorexa [TOK
pacipoctp PHPOJE, https://m.edsoo.ru/00adeea6
(bu3HYECKHE U XUMUYECCKHE
CBOMCTBa
AMMHUak, ero puU3nIecKue u

29 XUMHYECKHUE CBOMCTBA, TTOTyUYCHHE bubmorexa [TOK

> 0Ty https://m.edso00.ru/00adf004
Y IPUMEHEHHE
[IpakTuyeckas padora Ne 3 o Teme
30 «ITonyuenne amMmmuaka, U3yucHue bubmorera I{OK
e > 1Y https://m.eds00.ru/00adf180
€ro CBOMCTB»

31 A3OTHast KHUCIIOTA, €€ (PU3nIEeCKre U bubnuotexa [JOK
XHMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B Ka9€CTBE MUHEPATLHBIX

32 00peHnii. XUMHYecKoe bubmorexa LOK
YAOOP i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>Karolei cpepl
COCTMHCHHUSIMH a30Ta
docdop. Oxcua hochopa (V) u

33 (bocg)o pHaSI KI/ICJ‘I((I))Ta (b@prl)sn(qelxne " brbmorexa [TOK

p N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, TIOJydeHUE
34 Ucnons3oBanne dpochatos B bubmuorexa [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHHe
MIPUPOIHOM cpenbl hocharamu

Yraepon, pacnpocTpaHeHUE B

35 npupoae, Gu3nyecKue u bubmoreia LIOK
PHPOAC, . https://m.edsoo.ru/00adfd9c
XAMHAYECKHE CBOICTBA
Oxkcupl yriepoaa, ux Gu3n4IecKue
U XUMHWYECKHE CBOMCTBA.
36 DKOJIOTHUECKHE IIPOOIIEMBI bubmorera TIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepoaa
(V)
37 VroabpHas KUCIIOTA U €€ COJIN bubmorera I{OK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padota Ne 4 o reme
38 "[TonyuyeHune yriaekucioro rasa. bubnuorexa LIOK
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-MOH"
[TepBoHaYabHBIE TOHATHS 00
39 OpraHMYeCcKUX BEIIECTBAX KaK O bubmmorexa [IOK
P m https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTJIepoaa
40 Kpemunii u ero coequHeHUS bubmorexa [TOK
P 2 https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne sxcniepruMeHTaNbHBIX bub6nuoreka IIOK
3aja4 o teMe «BakHelme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHUS)
Konrtponsnast pabora Ne3 mo teme
. bubmuorexa [JOK
42 «Baxxknenme HeMeTawIbl 1 UX

COCAUHCHUA»

https://m.edso0.ru/00ae0el8
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OO6m1ast xapakTepucTHKa
XUMHUYECKHUX DJIEMEHTOB —
METaJUIOB. MeTaiuinueckas CBs3b 1

bubmuorexa [JOK

43
METAJUINYECKasl KpUCTAJIIMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKue CBOMCTBA
METaJUIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHUUYECKUN P Bubmrorexa ITOK
p N P https://m.edsoo.ru/00ae1156
HaNpPsDKEHUH METaJIOB
O61ue cnocoObl MoTy4YeHUs
merauioB. Crurasel. BeruuciieHus
45 10 YPABHEHUSAM XUMUYECKUAX Bubmorexa ITOK
P o https://m.edsoo.ru/00ae1156
peaKIuii, €CIM OJIUH U3 PearcHTOB
COJICP)KUT MPUMECH
46 ITonsaTHEe 0 KOPPO3UHU METAILIIOB bubmorexa TOK
pP https://m.edsoo.ru/00ael1278
bu6nuorexa [JOK
47 €JI0YHBIE METAJLIBI
= https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ TUIPOKCUABI HATPHS U bu6mmoreka [IOK
KaJTus https://m.edsoo.ru/00ael4b2
49 [IlenouyHO3EeMeNbHBIE METAIIIIBI — bubnunoreka [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxueiiime coeIMHEHNS KaJIbIIH bubmorexa LHOK
o H https://m.edsoo.ru/00ael15e8
51 O00011IeHIE U CUCTEMATHA3AIINS
3HAHUH
59 JK€cTkocTh BOBI 1 CIIOCOOBI e€ bu6nuorexa [JOK

yCTpaHEHUS

https://m.edso0.ru/00ae1886
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[IpakTrueckas padora Ne 6 o Teme

bubmuorexa [JOK

>3 "XeCTKOCTb"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHeHus
. bubnmoreka [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOKWCTBA OKCHJIA U bubnuoreka [IOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o Keseso https://m.edso0o.ru/00ae1d86
57 Oxkcubl, TMAPOKCUABI U COIU bubnuoreka [IOK
xenesa (I1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre 1 CUCTeMATH3AIHS
3HAHUU
[IpaxTuueckas padora Ne 7.
59 Pemrenue sxcnepuMeHTaIbHBIX bubnuoreka [IOK
3a1a4 o teMme «Baxknenmue https://m.edso00.ru/00ae3de8
METAJITBI U UX COCTUHEHUSD)
Brrurcnenus mo ypaBHEHUSM
XUMHUYECKHUX PEaKIIHid, €CIIH OJTHH
50 U3 pEareHTOoB J1aH B U30BITKE WU bub6nuoreka IIOK
COJIEPKUT IpUMeECH. Brruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa MPOIYKTa
peakiuu
61 O00011IeHIE U CUCTEMATHA3AIINS
3HAHUU
Kontponbras pabora Ne4 mo teme
62 «BaxuHeime MeTaibl U UX

COCOAUHCHUA»
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63 BemecTBa u maTepuaisl B 1 bubnuoreka [IOK
IMOBCEHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arpsi3HEHHE bubmmorexa LIOK

64 . 1
OKPY’KaloIllEeH cpeabl https://m.edso00.ru/00ae4270

65 Ponp xumuu B perieHun 1 bubmorexa LIOK
AKOJIOTHYECKUX MTPOoOIeM https://m.edso00.ru/00ae4270

66 PesepBHbIil ypok. O600mIeHre u 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O00011eHUE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00adb33c

68 PesepBHeIit ypok. O600mIeHNE 1 1 bubnmoreka [JOK
cucTeEMaTH3allMs 3HAaHUI https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 kimace: yaeOHuK 1y1s o0meoOpaszoBarenbHbix yuapexaeHuit/ O.C.
I"abpuensn. - 17-e uzn., crepeotun.-M.: [Ipoda, 2011. - 270, (2)c.: w.

Xumus. 9 kiace: yae0. as oomeoobpaszoar. yupexaenuit/ O.C. ['abpuensH. -
17-e uzn., crepeorurt.- M.:Jlpoda, 2010, (2) c.: u.

tabmuiel: [leproaudeckas cucreMa XuMHIeCKUX 3emMerToB /1. .
Meneneena, Ta0IHIa PACTBOPUMOCTH, SJCKTPOXUMHUSCKHUNA PSIT HAITPSDKCHUS

Metanios

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Metoauueckoe nocodue k yueonuky O. C. ['aOpuensina «Xu-

musi». 8 kiacce / O. C. I'abpuensn. — M. : Jlpoda, 2018. —

109, [3] c.

Meroanueckoe nocodue k yueonuky O. C. ['abpuensina «Xumus». 9 kinacc / O.

C. l'abpuensa. — M. : [Ipoda, 2021. — 108

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/
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