INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1o XMMHUK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE (enepaibHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMH MpernojaBaHus y4eOHOTo IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CpPEACTBaMHU YYEOHOTO MpPEeaMETa, YCTaHABIMBAET
00s3aTeNIbHOE IPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT PaclpeAeiiEeHUe ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO I0CJIE0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa A
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HAa YypOBHE ILeleil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB yueOHO-NO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHUEe XUMHUH CITY)KHUT OCHOBOU [T (POPMUPOBAHHS MUPOBO33PEHHSI 00YYAIOLIETOCS, €T0
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumunu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCHOHAIBHOMN 1A TeNTbHOCTH;

3HAKOMHUT €O CIEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHelU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTUPOBAaHHBIM OTpaKEHHEM
0a30B0il HAyKH XMMHHU Ha ONPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHIA XUMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU c(OpMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona kK e€ mzydeHuro. CopepixaHHe CKJIQJbIBACTCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM



JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPraHU30BaHbl MO MPUHIIMITY MOCJIEI0BATEILHOTO PA3BUTHsI 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JPYromy,
BBITIONHSST (YHKIIUM OOBSICHCHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIEH HAYYHOM KapTUHBI MHUpAa B JIOTHUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3y4eHNM XUMUU TIPOUCXOAUT (HOPMHUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpOBaHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATENIbHBIX YMEHUW M UX NPUMEHEHUU B Yy4yeOHO-
IIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUH IPaBUil OE30M1aCHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipn u3yuyeHUH XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro oO0pa3oBaHUs BaKHOE 3HAUCHHUE
NpUOOPENTH TaKUe LIEH, Kak:

— (popMupoBaHUE MHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYecKoe TMpuoOIIeHre OOydJarmuxcs K
CaMOCTOSITEIbHOW ~ TO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(GOpMUPYIOITUM MOTHBALIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaOLIMMUCS OIbITa
pa3HoOOpa3HON MeATeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMTIETESHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— popmupoBanue o0mIel yHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBAThH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUH XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— ¢opMHpOBaHHE Y 00YYAIONINXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHMS IIECHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKU JKOJOTHYECKH IEIecO00pa3HOro MOBENEHUs B OBITY U
TPYJIOBOM JEATEIBHOCTH B LIENIAX COXPAHEHMSI CBOETrO 3J0POBbS M OKPY’KAIOIIEW MPUPOAHOU
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY
npo(dUIIs ¥ HANPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1m1ee 4nCiioO 4acoB, OTBEAEHHBIX U M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, coctaisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezent), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHavyajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YellOBeKa. XUMHUS B cUCTeMe HayK. Tena u
BemlecTBa. Pdusnueckue cBoiicTBa BellecTB. ArperatHoe cocrosHue BemiecTB. llonstue o
METO/ax MMo3HaHus B XUMuu. YucTele BemecTBa U cMecu. CocoObl pa3/iesieHusl cMecei.

ATOMBI M MOJIEKYJIBl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 1011 XMMHUYECKOI'0 DJIEMEHTA B COEMHEHHH.

KonnyectBo BemectBa. Mosb. MoisipHas Mmacca. B3aumocBs3bp KonuuyecTBa, Macchl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no GpopmysiaM XUMHUUECKUX COCTUHEHUH.

dusnueckue U XUMHUYECKUE sBJIEHMs. XHUMHUYECKass peakuus U e€ NpHU3HaKU. 3aKOH
COXpPaHEHMsI Macchl BEIeCTB. XUMUUeckue ypaBHeHUs. Knaccupukanus XuMHUUECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaToOpuu M NMpUEMaMU
oOpateHust ¢ 1abOpPaTOpPHBIM OOOpPYNIOBAaHUEM, M3YUYCHHE W ONMHCaHUE (DU3MUYECKHX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0eHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEUH,
IPOKaJIMBaHUE MEIHOHN MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCJIOTOM) sABJICHUM, HaOI01eHe
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHHe caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwme crocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadus, TpOBEIEHHWE OUYUCTKH MOBAapEHHON COJM, HaONIOJICHHE U ONHMCAHHE
pe3y/bTaToOB MPOBENEHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/aHUE
MoJeneit MoJIeKy (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHs).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHsS KHUCIOpoJa B JlabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUS
KHCIIOpO/ia.

TemoBoit 3ddexT XuMHUECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMUYECKHE peakuuu. TomauBO: yroib M MeTaH. 3arpsi3HEHHE BO3[yXa, YCHICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoaa B IPUPOJE,
¢du3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra3oB. Pacuérbl 1o XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas /0l BELIECTBa B



pactBope. XHUMHUYECKHE CBOWCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3yrolne (OCHOBHBIC, KHCIIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJI0B. DU3NUECKHe U XUMUYECKHUE CBOKMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcHoBanus. Krnaccudukanuss oOcHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcCHOBaHWMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudpukamus xkucnor. Homenknatypa kuciaor. @u3nyecKkue 1 XUMHUECKUE
cBorcTBa KUCHOT. Panx akruBHoctr MetaiuioB H. H. bekerosa. Ilosrydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJIEH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMUECKUX COCUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeeNieHUue COJEp)KaHUs KUCIOpOoJa B BO3AyXe, MOIyYeHHUE, COOMpaHUe,
pacro3HaBaHWEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus: ropeHus (mokapa), 03HaKOMJIEHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, pacliO3HaBaHHE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAacCTBOPEHHUS BEIIECTB C Pa3IM4HON pPacTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jiel pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHNE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB Pa3JIMYHBIX KIIACCOB,
HaOJr0IeHue M3MEHEHMs OKpAacKd MHAMKATOPOB B PacTBOpax KUCIOT U HIEJoYel, U3ydeHue
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMU,
peakuui HEWTpanu3aluM, IOJYy4eHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pELIeHHE IKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelime
KJIACChl HEOPTAHUYECKUX COETUHEHUI.

IHepuoauvecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux siementos JI. M.
Menpneseesa. Ctpoenne aToMOB. XHMHYECKasl CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbBIC
peaknuu

[lepBble MOMBITKM KJIAcCU(PUKALMKM XUMHUYECKHUX djeMeHToB. IloHsTHe o rpynmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, THEPTHBIE Ia3bl).
DNeMEeHTHI, KOTOpble 00pa3yoT aM(OTEpHbIE OKCHU/IBI U THJIPOKCH/IBI.

[lepuonnueckuii 3akoH. llepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB [ U.
MenneneeBa. Koporkonepuognas u juHHONepuoaHas (opmbl Ilepuoanueckoit cucteMbl
xumuueckux onemeHtoB JI. M. MengeneeBa. Ilepuonsl u rpynmbel. DU3HYECKUM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX szaep. M3zorombl. Onexktponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB INepBBIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoi cucTeMbl
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOrO 3JIEMEHTAa MO €ro IMOJOKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHU pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 IpyNIaM M NepruoJam.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsL pa3BUTHS HAyKu U npakTuku. 1. 1. MenaeneeB — yu€Hblil U ITpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucinenus. OKHUCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIpounecchbl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
IIMHKA C pacTBOpaMHU KHCJIOT U ILEJI0YEH, IPOBEIECHUE OIBITOB, WIIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TrOpeHue, peakliuu pas3jioKeHNs, COETUHEHHS).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHbIX CBSA3€H MpHU U3YYEHUHM XMMHUHU B 8 KJlacce OCYILIECTBISETCA
Yyepe3 HCIIOJIb30BAaHME Kak OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSITHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHamM3,  CHHTE3,  Kiaccu(uKauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, MOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUUYECKUN 3apsl, BELIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEITUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruzapocdepa, MUHEpasbl, TOpPHbIE TMOPOIBI, MOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYeCKHX diemeHToB J[. .
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHHU CBOMCTB XUMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAVWHEHHH B COOTBETCTBHM C
II0JIO’KEHUEM 2JIEMEHTOB B [leproandeckoli cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHJbBI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMUECKHX PELIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEHMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKMX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIeCTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTe o ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o



karanuse. llomarme o XxumuueckoM paBHOBecHH. DakTOpPbI, BIMSIOIIME HAa CKOPOCThb
XUMHYECKON pEeaKIMU U TIOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOIBb30BaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopus >IEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThL. KaTHoHBI,
QHUOHBI. MexXaHu3M JIHCCOLMAlMM BEIIECTB C Pa3jIMYHBIMM BHJAMHU XMMHYECKOH CBS3H.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHoro oomeHa. YciioBHsI IPOTEKaHUS pEeaklMil MOHHOIO OOMEeHa, HOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpeACTaBICHUNH 00 3JIEKTPOTUTHUYECKON auccoluannu. KadecTBEeHHbIE peakiuyd Ha HOHBI
[TonsaTHE O rUIpONIHU3E CONEN.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPIaHWYECKUX BEIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIEI0BaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpoLEcca AUCCOLMALUN
KHUCJIOT, ILIENoYe U cojeil (BO3MOKHO HCIIOJIb30BAHME BUJEO MAaTEepUalioB), IPOBEJICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHUs pEeakuii MOHHOro oOMeHa (oOpa3oBaHue
OcaJKa, BblJEJIEHUE ra3a, o00pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpeHHEe, peakUuu pPas3IoKEeHUs, COCJAUHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBL,
pellIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertauibl 1 MX cOeJHHEHHA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYecKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEeMeTallaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHenue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U X HaXO0XJIE€HUE B IPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (u3NyYecKHe CBOWCTBA NMPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOmuye Kak MpeACTaBUTENS Kiacca KHCIOT M coenuduueckue). XHUMHUYECKUE peakiu,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHol Kuciotrel. I[IpumeHnenue
cepHoll KucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakuus Ha cynabdar-uoH. Haxoxnenue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Ccpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapaktepucTuka 37eMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCcTpaHeHHEe B Npupoje, (Qusmdeckue u
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XuMHYecKre



CBOWCTBA, MoslyueHue U npuMmeHenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHrne. KauecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cneuuduyeckne). Mcnoiap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
yno0peHuii. XuMHUUYECKOe 3arpsi3HEHUE OKPYXKalolehd cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHbsle MOIUPHUKALMU
docdopa, puznueckue u xumuieckue cpoiictBa. Okcupa dochopa (V) u dhochopHas kuciora,
¢du3nyeckue M XUMHYECKHE CBOMCTBa, monydeHue. Vcnosnb3zoBaHue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |V A-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINN, pACIIPOCTPaHEHHE B
npupoze, pusnueckue u XuMHUIecKue cBoiicta. Axcop6omus. Kpyrosopot yriepoaa B mpupoe.
Oxcuapl yraepona, ux GU3NYEeCKue U XMMUYECKHE CBOMCTBA, JICHICTBHE HA KUBBIE OPTaHU3MBI,
HOJIy4eHHE U MPUMEHEHHE. DKOJIOrMYeCKHe NpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIoTe3a I100aJbHOr0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIM 3(@ekT. YroyipHas Kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydyeHue U npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbBIe TOHATHS 00 OPraHMYECKHX BEUIECTBAX KAaK O COCIMHEHUSAX YIIIepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, ATaHOJ, IJIMIEpPUH, YKCcycHas Kkuciorta). llpuponnsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA Ta3, HE(PTH), MPOAYKTH HX TNEepepabOTKu
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IOHATHE O OGMOIOTNYECKH Ba)KHBIX BEILECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmme mnpencrtasieHuss o0 okcune kpemuus (1V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jxene300eToH. [IpoGiemsl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (U3NYEeCKue U XUMHUYECKHE CBOIMCTBA TaJIOT€HOB M UX COEAMHEHHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BHUJIEOMATEPHAIIOB), HAOMIOJEHHE TMporecca OOyriauMBaHUS  caxapa TIOJ  JICHCTBUEM
KOHIEHTPUPOBAHHON CEPHOI KHCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBICHHOMN CEpHOI
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MO’KHO HCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIMid Ha HMOH aMMOHMA M (ocdaT-uOH M H3ydYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJECOMATEPHUATIOB), HU3yUYEHHE MOJENeld KpUCTANIMYECKUX PEeHIETOK aiamasa,



rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojydyeHue, cooupaHue, pacro3HaBaHue
Y U3yYCHHUE CBOWMCTB YTJIEKHCIIOTO ra3a, MPOBEICHHE KAaUYeCTBEHHBIX PEAKIM HAa KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILIIJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3a/ad 1Mo TeMe «Baxueiue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OOmas XapakTEepPUCTHKAa XWMHUYECKHX JJEMEHTOB — METAUIOB HAa OCHOBAaHWUU HX
nosnoxkeHus B [lepuonuueckoit cucteme xumudeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBs3b M METAJUIMYECKas KpUCTaJUTMYecKas
pemiéTka. DIEKTPOXUMHUYECKUN psifl HanmpsbDKeHUH MeTauioB. Du3nueckue U XUMHUYECKHe
cBoiicTBa MeTayioB. OOmmMe crocoObl MONMy4YeHHsT MeTaUIOB. [[OHATHE O KOPPO3UU METaIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[llenounbie MeTaswibl: nookeHue B [lepuoanyueckoit cucteMe XUMUYECKUX AJieMeHTOB /1.
N. MengeneeBa, cCTpoeHHE MX aTOMOB, HaXOXJEHUE B Mpupoae. PU3MYECKUE U XUMUUYECKHE
cBoOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCHUJIBI M THAPOKCHIBI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAI0B M UX COCAUHCHUH.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJoxkeHue B [lepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeillme coennHeHus
KanmbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpoeHHUE aToOMa, HaXOXJAeHUE B mpupojie. Pu3nvecKkue 1 XuMUYECKHUE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH/IA ATFOMHHHSI.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux »snemeHtoB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUE B Tpupoje. Ousznyeckne U XUMHYECKUE CBONCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (I1) m xenesa (lll), ux cocras, cpoiicTBa u
MOJTy4YEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMHU,
M3YYEHHE PE3YIbTAaTOB KOPPO3UH METAIOB (BO3MOXHO HCIIOJNIB30BAHHME BHJIEOMATEPHUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOH (BO3MOYKHO UCTIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajabllvs, aFOMHHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOMrOIEHUE U ONMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIisg ¥ KaJIbIHs (BO3MOXKHO HCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U TUIPOKCH/IA IIMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHelIIne MEeTaIIBl K UX COCAUHCHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuaibl B MOBCEIHEBHON JKM3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XHWMHUYECKHX peaknuii B ObiTy. IlepBas moMomp NpW XUMHYECKHX OXKOTax |
OTPAaBJICHHSIX.



XUMHYECKOE 3arpsi3sHECHUE OKPYKAIOIIeH cpepl (MpeaeinbHas J0MyCcTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIEeM.

Xumuueckuii Ixcnepumenm:

U3ydeHre 00pa3IoB MaTepUAIIOB (CTEKIIO, CIUIABBI METAJLIOB, TOJIMMEPHBIC MAaTEPUAJIBI).

Mesncnpeomemnuie ceasu

Peanu3zanus MeXNpeIMETHBIX CBSA3EH MPU U3YYCHUU XUMHM B 9 Kilacce OCYLIECTBIISIETCA
4yepe3 MCIOJb30BAaHUE KaK OOIMMX ECTECTBEHHO-HAYyYHBIX IIOHATHH, TaK U TOHSATHH,
SIBJISIFOIIMXCSI CHCTEMHBIMU JUIs1 OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT' O IIUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHATHUSA: HAay4YHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIIacCU(pUKALS, MEPUOIUYHOCTb, HaOJII0ICHHUE, AKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHUSI, MATCPHAIIHI.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHE BEIISCTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHCTAUIMYECKas pEImI€TKa, CIUIaBbl, (U3UYCCKHE BEITUUYUHBI,
SJIMHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpajIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yAbTAaThl OCBOCHHS IPOTPaMMbl OCHOBHOIO 00miero o0Opa3oBaHHs
JOCTUTAIOTCS B X0/ 00yYEHHsI XUMHHU B €IUHCTBE YICOHOM U BOCIUTATEIILHOM JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMA  POCCUHCKMMH  COLMOKYJIBTYPHBIMH M  JIyXOBHO-
HPABCTBCHHBIMU LIEHHOCTSIMH, NPHHATHIMU B OOIICCTBE MpaBHJIAMH M HOPMaMH HOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMUS, CAMOPA3BUTHS M COLIMAIN3ANNH 00YJAIOIIIXCA.

JInuaOCTHBIC PE3YyJbTaThl OTpaXar0T T'OTOBHOCTH OGy‘IaIOH.[HXCSI PYKOBOACTBOBATHLCHA
CUCTEMOM ITTO3UTHBHBIX IOEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LICHHOCTHOT'O OTHOIICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJIC/INI0, TIOHMMAHUsI 3HAYCHUS XMMHYECKOW HayKd B JKU3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHO MH(MOpPMAIMEH O MEpelOBhIX IOCTHKCHHUSIX U OTKPBITHSIX
MHPOBOM U OTEYECTBEHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MNpeaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIICHUM B
KOJIJICKTHUBCE, KOMMYHI/IKaTI/IBHOf/'I KOMIICTCHTHOCTH B O6HI€CTB€HHO HOHC3HOﬁ,
y4e0HO-UCCIIEI0BATENICKOM, TBOPYECKONH M JPYruX BHAAX JCATCIBHOCTH, TOTOBHOCTH K
pa3HO0Opa3HOI COBMECTHOM AEATEIBHOCTH IIPH BBIIOJIHEHUH Y4eOHBIX, TO3HABATEIbHBIX 337124,
BBIIIOJIHCHUH XMUMHYECKHX OJKCICPHMEHTOB, CO3[aHMM Y4YEOHBIX MHPOCKTOB, CTPEMICHHUS K
B3aUMOIIOHMMAaHHIO W B3aHMMOIIOMOIIM B IPOIIECCE ATOH y4eOHOW NesATeTbHOCTH, TOTOBHOCTH
OLICHUBAThH CBOE MOBCACHUC W IIOCTYIIKHM CBOUX TOBapI/IHIeI\/’I C TMO3WIMKU HPABCTBCHHBIX U
MPABOBBIX HOPM € YUETOM OCO3HAHHMS MOCIEACTBUM MOCTYNKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHPOBO33PCHYECKUE  MPEJACTABICHUS O  BEHMIECTBE W XUMHYECKOW  PEaKIHH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABIISIOIINE OCHOBY JUIS
NOHUMAHUsSI ~ CYIIHOCTM HAy4YHOW KapTUHBI MHpa, MpPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHPOIBI, B3AHMOCBS3SIX YeIOBEKa C MPUPOJHOM Cpeloid, 0 poiH
XMMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEIH;

MMO3HABATCJIbHBIC MOTHUBLBI, HAIIPABJICHHBLIC Ha IIOJIYYCHHEC HOBBIX 3HAaHUHA TI0 XUMHU,
HEOOXOAUMBIE JIsi OOBACHEHHS HAOIOaeMbIX TMPOILIECCOB U SIBJICHHM, ITO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypod, MOCTYMHBIMU TEXHHUYECKHUMH CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHUIO M TO3HAHWIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOM M UCCIENOBATEIbCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOOPY
HAIpaBJICHHOCTH U YPOBHS 00y4YeHUs B AajbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIHTYPHI 3/10POBbSI

OCO3HAHHUE LECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOEMY 310pPOBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 >KU3HH, OCO3HAHWE TOCIEACTBHIA W HENPHITHE BPEIHBIX



MPUBBIYEK (YMOTPEOJICHUST AIKOTOJS, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKHMMM BEUIeCTBaMH B OBITY U peaJbHOMN
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO MPO(EcCHii  Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPpyLy U pe3yJapTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAHUA 1O XUMHH, OCO3HAaHHBIM BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU
MPOJODKEHUsST 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MTPO(ECCHOHATBHON Cpejie;

6) 9IK0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pa3a KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUIl 0€30MacHOTO MOBEACHHsS TP paboTe ¢ BEllleCTBaMH,
a TaK)K€ B CUTYyAlUAX, YIPOKAOLIKX 30POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPENO, ISl TOBBILIECHUS YPOBHS 3KOJIOTHUYECKOM
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIEM U MyTed WX pelIeHUs
IIOCPEACTBOM METOJIOB XMMMH, FKOJIOIMUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOMN M COLMATIbHOM IMPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE ISl (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUHOoTe3a, (aKT, CHCTEMa,
Ipoliecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX MpeAMETOB (pOpMUPOBATH NMPE/ICTaBIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe AelicTBUS

ba3oBble JlornyecKkue AeicTBUA:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUW 3HAHUMU:
pacKpbIBaTh CMBICH XHUMHYECKUX TMOHSATHHA (BBIAENATh MX XapakTEpHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTHUSAMH), UCIIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUM IS KJIacCUPHUKAIUU
XUMHUYECKHX BEIIECTB U XMMHUYECKUX pEaKlui, yCTaHaBIUBAaTh NMPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeX1y 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHBIE, IeAYKTUBHBIE,
10 aHAJIOTHH), JeNIaTh BBIBOJBI U 3aKIIIOUEHUS;

yMEHHUE NMPHUMEHATh B NpOLecCe MO3HAHUS MOHATHS (IpeIMETHbIE M MeTalpeIMEeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3oBHIBaTh LIMPOKO
IpUMEHSeMble B XUMHH MOJIENIbHBIE MPEICTABICHUS — XUMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 3a/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUNH BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKH H3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEIECTB U



XMMHYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IIO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHI;

npuoOpeTeHre OmnbiTa MO IUIAHUPOBAHMIO, OPraHM3allid U MPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 32 XOA0M IPOIecca, CAMOCTOSTEILHO IPOrHO3UPOBATh €ro
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pabora ¢ unopmanmeii:

yMeHUe BBIOUpPATh, aHATU3UPOBATh U UHTEPIPETUPOBATh MH()OPMALIUIO PA3INYHBIX BUOB
U GOpM MPEACTABICHHS, IOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble I[0coOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHUE NPUMEHSTh pa3IMuHble METO/Ibl U 3aMPOChl IPU NOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHHS y4EOHBIX M IMO3HABATEIbHbIX 3a7a4
OTIpEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHI, OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIIOIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY MpenCTaBICHUS
uH(pOpMallUl U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHUE HCMOJIb30BaTh W AHAJIU3UPOBaTh B IIpoliecce y4yeOHOM M HcCiael0BaTeNnbCKON
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHOMN CPEBl.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIC JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe auanora M (WIM) JUCKYCCHH) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JAEATEIbHOCTH B YCTHBIX
U THUCBbMEHHBIX TEKCTaxX; JAeJaTh IMPE3CHTALMI0 pE3YJIbTaTOB BBIIOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHl MO MCCIEJOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTa);

YMEHUSl y4eOHOro COTpYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATENIbHON U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PELIEHUH BO3HHMKAIOUIMX NpoOJieM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB M COIJIaCOBaHMs NO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACSITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M TP HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BHIOMpPATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M I03HAaBaTelIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEWCTBUM INpU
BBIMIOJTHEHUH 3aJaHUMl ¢ Y4€TOM IMIOJIy4eHHsS HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTax —



BCIIECTBAX MU pCaKUUAX, OHCHHUBATHE COOTBCTCTBUEC IMOJTYYCHHOI'O pE3yJibTaTra 3asIBJICHHOM oeiu,

YMEHME UCIO0JIb30BATh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIe B YCIOBUH 3aJaHUMN.
HNPEIMETHBIE PE3YJIbTATbBI
B cocraBe npeaMETHBIX pE3yJIbTAaTOB IO OCBOCHUIO 005A3aTEIBHOIO COJEpPIKAHMS,

YCTQHOBJICHHOTO JaHHOM (exepanbHONW pabodell MporpamMMmoi, BBIJIENIAIOT: OCBOCHHBIC

00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s

npeaAMETHOM 00sacTi «XHUMHSA», BHUIBI JEATCIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €ro

WHTEPIPETALNH, PE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CHUTYaIIHSX.
K konmy oOydeHust B 8 kJjacce mpeIMeTHBIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHSTHI: aTOM, MOJIEKY1a, XUMUYECKUU
9JIEMEHT, [MPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OAHOpOAHAS U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJEKYJspHas Macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas A0S XHUMHYECKOTO
JJIEMEHTAa B COEAUHEHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIIATENIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYEeCKas peaKiusi, Kiaccuukanus
peakuuii: peakliui COeAMHEHUS, pEaKLUU Pa3IoKEHUs], PEaKUN 3aMELICHMs], PeaKIIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIUH, TETIOBOM 2P eKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pauyc aromMa, XUMHUYecKas CBS3b,
MOJISIPHAsE M HENOJsipHash KOBAJEHTHAsl CBsI3b, MOHHAsA CBS3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBasi I0JIsI BEeIIeCTBA (MPOLIEHTHAsI KOHIIEHTPAIUs1) B pacTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAUHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. M. MenaeneeBa: n1eMOHCTPUPOBATH
NIOHMMAHHE TEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT HX
nosiokeHuss B Ilepmonnyeckoil cucreme, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe TMEPHOABI, COOTHOCHUTH
o0o3HaueHus1, KoTopele UMeroTcst B Tabnuue «llepuonnyeckas cucremMa XMMUYECKHX
anemeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (cocTaB M 3apsa] sapa, o0llee YHUCIO DIIEKTPOHOB H
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SM);

KJIacCU(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY

sbdexry);



XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIaCCOB, NOATBEpP)KJAas  ONUCAaHWE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUN B Pa3JIUYHBIX YCIOBUAX;
BBIYNCIIATh OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOM peaKIuu;

IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHON NEATEIBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJIEACTBEHHBIX CBA3€H — JJI1 M3YYECHHs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLHUU,
€CTeCTBEHHO-Hay4YHbIE ~ METOJbl  TO3HaHUs  —  HaONmOJaeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBI);

cleoBaTh IIpaBWJIaM IOJb30BAaHUS XUMHYECKOM TMOCYyI0M U  J1a0OpaTOpHBIM
o0opy/soBaHUEM, a TaKXkKe IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U CcOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOAAa M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONpPENECIEHHON MacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U NIPOBOJUTH XMMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEN U
KHCJIOT C IOMOIIBIO0 MHIMKATOPOB (JIAKMYC, GeHON(PTATICHH, METUIIOPAHK U JPYTHE).

K xonmy oOyuenust B 9 kJjiacce mpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

PAacCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX IOHSATHI: XMUMHYECKHM 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas peaklHs, XMUMHYECKas
CBSI3b, TEIUIOBON 3((EeKT peakuuu, MOoJb, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAlMs, peakU HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOoOpaTUMbIE pEaKluHy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE  PEaKIUH,  OKHUCIIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMYECKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM peakluH, IPeAebHO JIOIyCTUMas
koHueHrpauus [1/IK Bemecrsa;

WJUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMWYECKMX IIOHATUM U IPUMEHATH JTU
MIOHATUS ITPU ONMCAHKMM BEIIECTB U UX MPEBPAILCHUM;

UCMOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIsi COCTaBleHHs (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OIPENEIATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCcy COelMHEHHMH Mo (opmynam, BHJ XMMUYECKON CBSI3M (KOBaJCHTHAsi, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOH
dbopMmyie, xapakTep Cpelbl B BOJHBIX PAcTBOpaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOIO BEILIECTBA;



packpsiBaTh cMbIch [lepuonnueckoro 3akona [[. . MenaeneeBa U 1€eMOHCTPUPOBATH
€ro NMOHMMAaHME: OMUCHIBATH U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoarpynma (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie W OOJBIIME TIEPUOJIBI,
COOTHOCHTb 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPHOAMYECKON Tabnmie, C
YUCJIOBBIMU XapPaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMCiIo AMEKTPOHOB U PACIpeeNieHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWMCTB JJIEMEHTOB M HX
COEIMHEHUI B IMpEeax MajblX MEPUOAOB M TJIABHBIX MOJArPYIIl ¢ YYETOM CTPOECHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (110 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOHIME W CHenu(UYecKHe XHMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMHUCAHUE TPUMEPAMH MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKLIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUUALMU KUCIIOT, HIEJI0UYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS PEaKlUid,
MOATBEP)KJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEX]y BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
MPOTEKAHUSI XUMUYECKUX TIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa Mo (opMylie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOM pEaKInu;

coOnrofaTh TMpaBuia TMOJH30BAHHUS XUMHUYECKOW TMOCYIoi u  1abOopaTOpHBIM
o0opy/noBaHUEM, a Tak)Ke IpaBuia oOpallleHUs C BEIIeCTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYSHHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

MIPOBOJIUTh PEAKIMHU, MOATBEPKAAIOIINE KAUECTBEHHBIM COCTaB pa3IMYHbBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUJIMKAT-, Cylb(aT-, THAPOKCUI-UOHBI, KATHOHBl AMMOHMS W HOHBI H3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIbHON AEATEIBbHOCTH — aHAINU3 U CUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbl I[O3HAaHUS — HaONIOJeHUEe, W3MEPEeHHEe, MOJEIMPOBAHUE,
AKCIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHBbIE (LM pPOBbLIE)
n/n TeM NMPOrpaMmbl Bcero Konrpoakunie Hpaxruyeckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 3 1 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 17 5 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [Tonsarue 5 1 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 7 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 3 1 bubnuorexa [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 15 9 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKHX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aTomMa
XuMHUecKasi CBSI3b.
3.2 OKHUCIIUTENIBHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837c
BOCCTAaHOBHUTECIIBHBIC PEAKIINN
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (uitepp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoTshI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[ToBTrOpenue u yriyOiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' snemeHToB VIIA-rpymnmsl. ["amoreHst https://m.edsoo.ru/7f41a636
22 samemonViApyanm, Copan b : 1 y  BubmoresalloK
' PYHIHL- 2-€P https://m.edsoo.ru/7f41a636
COEZIMHEHUs
| | . oo
: JIEMEHTOB V A-TPYIIITHL. T, U UX
byl P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
| S s 8 , o ox
' y PYTIEL poA https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https.//m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




ITOYPOYHOE IIVTIAHUPOBAHUE

8 KJIACC
Ne KoauuecTBo yacoB
DJIeKTPOHHbIE
Ilnanupyemasi
dakTuvec uudposbie
n Tema ypoxa KonTpoabusie IIpakTnyeckue /AaTa U3y4YeHUs!
Bcero Kag gara oOpa3oBaTe/ibHbIE
/ padoThI padoThI
. H3y4YeHHUs pecypchl
IpeMeT XU 1 Hepens bu6mmoreka [IOK
1 BS ic . C offorea 1 https://m.edsoo.ru/ff0
TBa U UX CBOMCTB
B d210c
OHsTHE O METOAX 1 Hepens bu6mmoreka [IOK
2 OSHARMA B XHMEH 1 https://m.edsoo.ru/ff0
d227e
[IpakTuueckas padota No 2 "Henens
1 «ITpaBuia TeXHUKH
0€301acHOCTH IpU
paboTe B XUMHUYECKOM
0 I
I:g I;HeeTe SHCMH bu6nmoreka [JOK
HUS
3 J'IagOH.I’:lTO . 1 1 https://m.edsoo.ru/ff0
patop d23dc
HITATUBOM, CO
CIIMPTOBKOM,
3JIEKTPOHArpeBaTesIeM.
N3yuenue ctpoeHus
IJIAMEHU »
KonTponbhas padota 2 Henend bubnnorexka [JOK
4 Nel. CraproBas 1 1 https://m.edsoo.ru/ff0
JIMarHOCTHUKA 3HAHHUH d4cda



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

Uucrele BemecTBa u 3 "Henenst bubmuorexa [JOK
5 cmecH. CriocoObl https://m.edsoo.ru/ff0
pasjencHus cMeceit d26ca
[IpakTrueckas pabora Ne 3 Henmens
2 iPasz[eﬂeHHeI():Meceﬁ " bubmorexa LIOK
6 (12 npuMEpe oumCTKH https://m.edsoo.ru/ff0
y d28c8
TTOBAPEHHOM COJIN )»
dusnueckue u 4 "Henens bubmuorexa [JOK
7 XUMHUYECKHE SIBIICHHUS. https://m.edsoo.ru/ff0
XUMUYECKUE PEaKIUH d2a6c¢
4 gyenens bu6mmoreka [IOK
8 MostekyJibl 1 aTOMBI https://m.edsoo.ru/ff0
d2be8
TTpocTEle 1 CHOKHELE 5 "Henens bu6mmoreka [IOK
9 BelecTBa https://m.edsoo.ru/ff0
d2a6c
OTHOCHUTENbHAS aTOMHAS S Henens bubnuotexa [JOK
10  macca XMMHYECKUX https://m.edsoo.ru/ff0
3JIEMEHTOB d2d50
3HAKH XHMIIECKIX 6 Hemens bu6mmoreka [IOK
11 https://m.edsoo.ru/ff0
3JIEMCHTOB
d2eae
12 COXPAHEHNS MACCH https://m.edsoo.ru/ff0
d323c
BEILIECTB
13 Xumuueckue GOpMyIbl. 7 Henens bubnuorexa [IOK

OTHOCUTENbHAA

https://m.edsoo.ru/ffO



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

MOJICKYJIApHAas Macca

d350c

BasleHTHOCTE 7 Henmens bu6mmoreka [IOK
14 IMIICCKIX SICMCHTOR https://m.edsoo.ru/ff0
d5230
Onpenenenue 8 Henens
BaJICHTHOCTH 3JIEMEHTOB
o ¢hopmysam ux bubmuorexa [JOK
15  coenuHCHHI. https://m.edsoo.ru/ff0
Cocrasienue d37fa
XUMHYECKHX (HOPMYIT IO
BaJICHTHOCTH
ATOMHO-MOEKYAPHOE 8 Henmens bu6mmoreka [IOK
16 - https://m.edsoo.ru/ff0
d3al6
9 Henens bu6mmoreka [IOK
17 = Xumudeckue ypaBHEHUS https://m.edsoo.ru/ff0
d5708
THHEL XHMIECKIX 9 Hemens bu6nmoreka [JOK
18 . https://m.edsoo.ru/ff0
peakuui d3f34
O T 10 Henens bu6mmoreka [IOK
19 Mors. MospHas macca https://m.edsoo.ru/ff0
' d40c4
KonTponbnas padota Ne2 10 nepens bubnnorexka [JOK
20 o reMe «Benjecrsa u https://m.edsoo.ru/ff0
XUMHAYECKHE PEAKIINN) d4290
21 Kucnopon, ero o6ras 11 menens bu6mmoreka [JOK

XapaKTCPUCTHKA U Ha

https://m.edsoo.ru/ffO



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

XO0XJIEHUE B IIPUPOJIE.
Boznyx u ero coctas

d448e

CoficTsa KHCIOpOJA. 11 Henens bubmuorexa [JOK
22 OxcHs: https://m.edsoo.ru/ff0
d4614
[lonyyenue kuciopoza. 12 nenens
HpI/IiI/IIZHeHI/Ie Kncnlz)pz([)z[a. " bubmmorexa LIOK
23 KpyroBOpoT KHCIIOpOa B https://m.edsoo.ru/ff0
d497a
pupoJie
[IpakTuueckas padora No 12 nenens bubnunoreka [JOK
24 3 o teme «llonyueHue u https://m.edsoo.ru/ff0
CBOMCTBa KHCIIOPOIa» d4ae2
TeruioBoit 3:1)(1)61@ 13 Henens BuGmmorexa LOK
25 ?:)ﬁﬁ;g?:i f::gg;lzm https://m.edsoo.ru/ff0
d4790
CKUTAHHS
Bonopon, ero o6mias 13 Henens Butmorexa LOK
26 225)(21;;5:;:?3 " https://m.edsoo.ru/ff0
pupoe. d4ddo
[Tonyuyenue Bogopona
CoficTsa 1 nMpHMeHeHIe 14 wenens bu6mmoreka [IOK
27 Bozopoa https://m.edsoo.ru/ff0
d4ddo
[TpakTrueckas padota No 14 Henens bu6mmorexa [IOK
28 4 1o teme «Ilomyuenue u https://m.edsoo.ru/ff0
CBOWCTBA BOJAOPOIa» d4f42
29 3akoH ABorajpo. 15 nenens bubnmnoreka [JOK

OOBbeMHbBIE OTHOIICHHS

https://m.edsoo.ru/ffO



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0

ra3oB IIpU XUMHUYCCKUX

d4ddo

peakusax
15 nenens bubnmoreka [JOK
30  Kucnorst https://m.edsoo.ru/ff0
ds50d2
16 Henens bu6mmoreka [IOK
31  Comu https://m.edsoo.ru/ff0
d542e
[IpakTuueckas padora No 16 nenens bubnunoreka [JOK
32 410 teme «XHUMHUYECKUE https://m.edsoo.ru/ff0
CBOMCTBA KHCIIOT» d55a0
dusznyeckue u 17 menenst bu6mmoreka [IOK
33  XHMMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0
BOJIBI d587a
Bojta - pacTBopuTes. 17 menenst bu6mmoreka [IOK
34 Pacrsopsr https://m.edsoo.ru/ff0
ds59e2
[TpakTryeckas pabora Ne 18 Henens
5 110 Teme bu6mmoreka [IOK
35 «Ipurororetiite https://m.edsoo.ru/ff0
paCTBop(iB c ) ) d5eba
onpeneaéHHON MacCOBOM
JTOJIEW BEIIECTBA»
18 Henens bu6mmorexa [IOK
36  OcHoBaHus https://m.edsoo.ru/ff0
d5b40
37 OKcHuBI: COCTaB, 19 Henens bubmuorexa [JOK

KIaccupuKanus,

https://m.edsoo.ru/ffO



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa d664e
[Tonyuenue u ) 19 genensa Butmnorexa LOK
gg ~HMICCKHe chonctBa https://m.edsoo.ru/ff0
KHCJIOTHBIX, OCHOBHBIX U
d664e
aM(pOTEePHBIX OKCHJIOB
OcHOBaHUS: COCTaB, 20 Henmens bu6mmoreka [IOK
39 KinaccuuKanus, https://m.edsoo.ru/ff0
HOMEHKJIATypa d67ca
[lonyuyenue u 20 "Henensd bu6mmoreka [IOK
40  XMMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0
OCHOBaHUI d67ca
Kucnotsl: cocrag, 21 "enenst bu6mmoreka [IOK
41 KinaccuuKanus, https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
[Tonyuenue u 21 nenens bubnuorexa [JOK
42 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0
KHUCJIOT dfee2
Permere 3azaa 22 "enensd bu6nmoreka [JOK
43 PASTIHEIX THITOR https://m.edsoo.ru/ff0
d3b88
Permenue 3axau 22 "enens bu6nmoreka [JOK
44 PASIHHbIX THITOB https://m.edso0.ru/00
ada6bc
23 Henens bubnmnoreka [JOK
45  BIIP https://m.edsoo.ru/ff0
d6342
46 Comnu (cpemanue): 23 Henens bubnmuotexa [JOK

HOMEHKJIaTypa, CITIOCOObI

https://m.edso0.ru/00



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/00ad9474

IMOJIYYCHU A, XUMHUYCCKUC

ad9474

CBOICTBa
[TpakTruyeckas pabora No 24 nepnens
6. Pemienue
SKCIIEPUMEHTAIbHBIX bubmumoreka [IOK
47 3aja4 110 TEME https://m.edso0.ru/00
«OCHOBHBIE KJIACCHI ad9b7c
HEOPTraHUYECKHUX
COCTUHEHUN)»
r 24
Peenicciar curor e BuGnorexa LIOK
48 ieo ?;HH%CKHX https://m.edso0.ru/00
P 3 ad9a50
COEIMHEHUN
25 Henens bubnuorexa [JOK
00600
49 Cﬂcieﬁzf;:anm — https://m.eds00.ru/00
. ad9cbh?2
K §] Ned 25
50 https://m.edso0.ru/00
KJIACCHI HEOPTaHUYECKUX
COEIMHEHNN
Knacenpukams 26 "Henens bubmuorexa [JOK
51 . https://m.edso0.ru/00
XUMHYECKHUX DIIEMEHTOB
ad9ffa
I1 5 26
H?Ipﬁﬂeflqzl;::;aKOH Heae bubmuorexa [JOK
52 o a ’ https://m.edsoo.ru/00
3HaueHue
adab2c
MIEPUOIMYECKOTO 3aKOHA
53 [Tepuoanueckas Tabnuia 27 uenens bu6mmoreka [JOK

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

adab2c

27 "wenens bu6mmoreka [IOK
54  CrpoeHue aToma https://m.edso00.ru/00
ada342
T'of10Bas KOHTpObHAs 28 "Henensd bu6mmoreka [IOK
55 pabora https://m.edsoo.ru/ff0
d5708
JKH3HD U TCATEIBHOCTS 28 "Henensd bu6mmoreka [IOK
56 JLU. Metzeneesa https://m.edso00.ru/00
o ada824
[IpakTuueckas padora Ne 29 nenens
7 1o Teme . bu6mmoreka [IOK
57 «BsamozerCTBC https://m.edsoo.ru/00
THAPOKCH]IA IIMHKA C 2da96e
pacTBOpaMH KUCJIOT U -
eJI0Yen»
DNEeKTPOOTPUIIATETEHOCT 29 nenens bubnuotexa [JOK
58 b XUMHYECKHX https://m.eds00.ru/00
JJIEMEHTOB adaab8
OHHA XIMIecKas 30 genens bu6mmoreka [IOK
59 CBSSE https://m.edso0.ru/00
adac34
KoBanenTias monpHas 30 Henensg bu6nmoreka [JOK
60 https://m.edso0.ru/00
XUMHUYECKas CBSI3b
adaab8
KoBanenTtHas 31 "enens bubmuorexa [JOK
61  HemosspHas XMMHUYECKas https://m.edso0.ru/00

CBA3b

adaab9



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9

31 menens bubmuorexa [JOK
62 CrerneHpb OKHCIIEHUS 1 https://m.eds00.ru/00
adae28
OKHCIIUTENBHO- 32 nenens bubnmoreka [JOK
63 = BOCCTaHOBHTEJIbHBIC 1 https://m.eds00.ru/00
peakiumn adb076
S 32 Hepens bu6mmoreka [IOK
64 BOCCTAHOBHTCMIL 1 https://m.edso0.ru/00
adb076
KonTponbnas padota Ne4 33 Henens
10 TeMe «XHMHUYECKas bubmuorexa [JOK
65  cBa3b. OKHCIIUTEILHO- 1 https://m.eds00.ru/00
BOCCTaHOBUTEJIHHBIC adb486
peaKIum
PesepBHbIil ypok. 33 Henend bu6mmoreka [IOK
66  OO6oOmIeHUE 1 1 https://m.edso0.ru/00
CUCTEMAaTHU3AIMs 3HAHHUH adb33c
PesepBHbIit ypoK. 34 nenens bubnmnorexa [JOK
67  OO6oOmieHue 1 1 https://m.edso0.ru/00
CUCTEMAaTHU3AIMs 3HAHHUH ad9ch2
PesepBHbIit ypok. 34 nenens bu6mmoreka [IOK
68  OO0oOmeHne u 1 https://m.edsoo.ru/ff0
CUCTEMaTH3aIis 3HAHUH d61c6
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne KoanuectBo yacos
DJIeKTPOHHbIE
Iliianupyemas dakTHYeCKas o
uudpoBbie
n Tema ypoka Kontponbubie  IIpakTHueckue AaTa U3y4deHUsl Aata P
Bcero o0pa3oBaTe/ibHbIE
/ padoThbI padoTbI U3ydeHus
pecypcsbl
n
Ilepunonnueckuit 1 Henens
3aKOH.
[Tepuoanueckas bubnuoreka [JOK
cucTeMa 1 https://m.edsoo.ru/00a
XUMUYECKHX db59e
anemeHToB /1. W.
Menneneesa
3aKOHOMEPHOCTH B 1 Henenst
U3MEHCHUHN CBOMCTB bu6mmoreka [IOK
XUMHAYECKUX 1 https://m.edsoo.ru/00a
3JIEMEHTOB MEPBBIX db6b6
TpEX MEPUOLOB
Knaccudukanus n 2 Henens bubnuotexa [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00a

HCOPTraHNYCCKUX

dh7e2



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2

BCIICCTB

Bunnr xumuueckoit 2 Henens Butmnorexa LOK
4 ICCB’BH 1 THTIbL https://m.edsoo.ru/00a
pI/IC:faJIJII/I‘-IeCKI/IX dbach
pemeToK
5 Bxonnas 3 Henensa
KOHTpOJIbHAsI paboTa
OKHUCIIUTENLHO- 3 Henensa bu6mmoreka [IOK
6 BOCCTaHOBUTEJILHBIE https://m.edso00.ru/00a
peakiuun dbcb0
TemmoBsie 2 hekTh 4 Henens bu6mmoreka [IOK
7 XUMHAYECKHUX https://m.edsoo.ru/00a
peakimii dbe9a
CxopocTb 4 nenens bu6mmoreka [IOK
8 XUMHAYECKHUX https://m.edsoo.ru/00a
peakuui dc28c
Oobpatumbie 5 Henens BuGmorexa LOK
9 peariit. Tlomsrie o https://m.edsoo.ru/00a
XUMHYECKOM
dcade
paBHOBECHH
CymHocTs nponecca 5 Henens bubnmnoreka [JOK
10 = »neKTpOIUTHUYECKON https://m.edsoo.ru/00a
JIACCOLMAIIIN dcd68
Juccounarus 6 Henens bubnmoreka [JOK
11 KHUCJIOT, COJIeH U https://m.edso0.ru/00a
OCHOBaHMI dd448
12 Crnalwbie U CUITbHBIE 6 Henmens bubnuotexa [JOK

JJIEKTPOJIUTHI.

https://m.edsoo.ru/00a



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

Crenenb dd5d8
JACCOLHAIIN
PeAKIIHH HORHOTO 7 Henens bubmuorexa [JOK
13 P https://m.edsoo.ru/00a
dd8b2
7 Henens bu6mmoreka [IOK
14 Tuapoaus coneit https://m.edsoo.ru/00a
dd9d4
O0600111eH1E U 8 Hemens bu6mmoreka [JOK
15 CHCTEMATHU3ALINS https://m.edsoo.ru/00a
3HaHUU dddi12
[IpakTuueckas 8 Henens
pabora No 1. bubnnoreka [JOK
16 = «Pemenue https://m.edsoo.ru/00a
OKCIEPUMEHTAIBHBIX ddbfa
3a/1a9»
Permenue sanau 9 Henens bu6mmoreka [IOK
17 PASIHHHbIX THITOB https://m.edsoo.ru/00a
ddec0
O6mas 9 Henens bubnuorexa [JOK
18 = xapakTepucTHKa https://m.edsoo.ru/00a
raJloreHoB. XJIop ddfe2
XJI0pOBOJOPO: 10 nenens BuGmorexa LIOK
19~ Tomyremien https://m.eds00.ru/00a
cBorictBa. ComsHas
del04
KHCJIOTa U €€ COJIU
20 IIpaxTrueckas 10 nenens bubnuorexa [IOK

pabota Ne 2 o Teme

https://m.edso0.ru/00a



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

«Ilonyuenune

COJISHOM KHMCJIOTHI M

HU3YyYECHHE €€

de348

CBOICTBY
Brluucienus mo 11 Hexgensa
YpaBHEHUSM
XUMHYECKUAX
o o
21 p a https://m.edso0.ru/00a
U30BITKE.
de488
Brruncnenue
MacCOBOH J0JIU
BBIXO0/1a TIPOJIYKTA
peakiuu
KonTponbhas 11 Hemensa
oTa bu6mmoreka [IOK
T
22 P https://m.edso0.ru/00a
Ne2(mpenmeTsl 1o
dec8a
BBIOODY)
XADaKTEPHCTHKA 12 Henensa bu6mmoreka [JOK
23 Kni;o Opallce . https://m.edso0.ru/00a
poxn p de64a
Croficrsa it 12 Henensa bu6nmoreka [JOK
24 OHMCHCHIE CeDEL https://m.edso0.ru/00a
p p deb4a
CeDOBOIONO 13 Henensa bu6mmorekxa [IOK
25 C E . (bHH BII) & https://m.edso0.ru/00a
M e de802
26 Okcupl cepsl. 13 nenenst bubmuotexa [JOK

Cepnas u cepHHUCTas

https://m.edsoo.ru/00a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

KHUCJIOTBI dea28
[IpakTuueckas 14 wenensa
giifs;j;@ 3 bubGnuoreka [IIOK
27 https://m.edsoo.ru/00a
AKCIIEPUMEHTAILHBIX
dec8a
3a7a4 1Mo TeMe:
"Kucnopon u cepa»
XapakTepucTuka 14 nenens
azota u (ocdopa. bubnmoreka [JOK
28 = dusuueckue u https://m.edsoo.ru/00a
XUMUYECKUE deeab
CBOICTBaA a30Ta
AMMMaK, ero 15 memens
Qusmicckne bubnnorexka [HJOK
29 XHMUH%CKHG https://m.edsoo.ru/00a
CBOICTBA, df004
MOJIy4eHUE U
MIPUMEHEHUE
[IpakTnueckas 15 Henensa
pabota Ne 4 o reme bubnnoreka [JOK
30  «Ilomyuyenue https://m.edsoo.ru/00a
aMMHaKa ¥ u3yuyeHue df180
€ro CBOVCTBY»
16 Henensa bu6mmorexa [IOK
31 Conu aMMOHUS https://m.edso00.ru/00a
df518
A30THAs KHACJIOTA. 16 Henensa bu6mmorekxa [IOK
32 Comu a30THOMU https://m.edsoo.ru/00a

KHCJIOTBI

df306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

docdop. Oxcun 17 nenens
dbocdopa (V) u
dbocdopnas kuciora, bubnmuorexa [JOK
33 ¢wusuyeckue u https://m.edsoo.ru/00a
XUMHYECKHE df68a
CBOMCTBA,
MOJTy4eHUE
Hcnonp3oBanue 17 wenensa
dbocdaros B
faneetse bubmuorexa [JOK
34  MHECP aanjHX https://m.edsoo.ru/00a
yI0OpeHuH. dfc20
3arpsi3HeHue
IIPUPOHOM Cpebl
dbocharamu
XapaKkTepucTuka 18 Henens
yriepojia u bubnuoreka [JOK
35  KpemHus. https://m.edsoo.ru/00a
Annorponus dfd9c
yriaepoja
XuMU4YecKue 18 Hemenst bu6mmorexa [IOK
36  cBoiicTBa yriepoa. https://m.edsoo.ru/00a
Ancopouus dfebe
Okoutb yreposa 2 19 Henensa bubmuorexa [JOK
37 _ https://m.edso0.ru/00ae
1 4 ¥ UX CBOWCTBA
006¢
YronbpHas KUCIOTa U 19 nemens bu6mmoreka [JOK
38  ee comu. KpyroBsopot https://m.edsoo.ru/00ae

yrJeposa B IPUPOAE

054e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

39

40

41

42

43

44

[IpakTnueckas
paborta Ne 4 o Teme
"ITonyyenue
YTJIEKUCIIOrO rasa.
KauectBennas
peakuus Ha
KapOoHaT-MOH"

Kpewmuuii u ero
COETUHEHUS

[IpakTnueckas
pabota Ne 5.
Pemenne
AKCIEPUMEHTAIbHBIX
3a/1a4 10 TeMe
«Baxueimue
HEMETAJIbl U UX
COEIUHEHHUS»

Pemenue 3agau
Pa3IMYHBIX TUIIOB

OOmas
XapaKTePUCTHKA
MeraiuioB. [TousTue
0 KOppO3HHu
METAaJIIOB

XUMHUYECKHUE

CBOMCTBa METAJIJIOB.
3J'ICKTpOXI/IMI/I‘-ICCKI/I

20 uenens

20 menens

21 Henensa

21 nHenens

22 Henensa

22 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
027e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
080a

bubmuorexa [JOK
https://m.edsoo.ru/00ae
0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
0el8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
103e

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
1156



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

U psil HAPSKEHUN

METAILJIOB
OO6mue crmocoObl 23 Henens
MOJTy4eHUS
MetaiuioB. CIijiaBbl.
Boraucnenus mo bubmuorexa [JOK
45 | ypaBHCHHSIM https://m.edsoo.ru/00ae
XAMHUYECKHUX 1156
peaKkIui, eciii OJIMH
13 peareHTOB
COJICP)KUT TIPUMECH
KonTponbnas 23 uenensd BuGnorexa LIOK
46 padora https://m.edsoo.ru/00ae
No3(mpenmeTsl 110
1278
BEIOODY)
24 nenens bu6mmoreka [IOK
47 | Illeno4Hble METAILIBI https://m.edso00.ru/00ae
14b2
Oxcunsl 1 24 genensa bu6mmoreka [IOK
48 | TUAPOKCHUJIBI HATPHS https://m.edsoo.ru/00ae
U Kajaus 14b2
[IlenoynozemenbHbIC 25 Henens bubnuorexa [JOK
49 = MeTayuIbl — KaJIbIIUi https://m.edsoo.ru/00ae
W MarHui 15e8
Baskieiiie 25 nHenensa bubmuorexa [JOK
50 https://m.edsoo.ru/00ae
COCJIMHCHMS KaJIbIUs
15e8
51 BIIP 26 Henaenst



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKEcTkocTh BOMBI U 26 Hemens bubmuoreka [JOK
52  cmoco0sI eé https://m.edsoo.ru/00ae
YCTpaHCHHS 1886
[IpakTnueckas 27 nepens
pabota Ne 6 1o Teme bubnmoreka [JOK
53  ")KéctkocTh BOIBI U https://m.edsoo.ru/00ae
METOJIBI €€ 1ae8
ycTpaHeHus"
27 Henens bubnuorexa [JOK
54  AnroMuHUR https://m.edsoo.ru/00ae
1c64
AmdoTtepHbIe 28 Henens bubnnoreka [JOK
55 cBoiicTBa OKCHIA U https://m.edsoo.ru/00ae
THJIPOKCH/IA 1c64
28 uenend bu6mmoreka [IOK
56  XKemneso https://m.edsoo.ru/00ae
1d86
Oxcupl, 29 Henensa Bu6morexa LIOK
57 TVIPORCIANII COH https://m.edsoo.ru/00ae
xenesa (I1) u xxenesza
35e6
)
O0006111eH1E U 29 nenens
58 CHUCTEMATHU3AaIHA
3HaHUH
[IpakTnueckas 30 Henensa
paborta Ne 7. bubnuorexa [JOK
59  Pemrenue https://m.edsoo.ru/00ae
AKCIIEPUMEHTATBHBIX 3de8

3aaa4 110 TCMC



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

«Baxxneiiue
METaJUIbI U UX
COCTUHEHUI»

60

Breraucnenus 1o
YpaBHEHUSM
XHUMHYECKHUX
peaKkuuii, €ciii OJuH
W3 PeareHToB JiaH B
HU30BITKE HJIN
COJICP)KUT MPUMECH.
Breraucnenus
MacCOBOM J0JIU
BBIXO0/1a TIPOJIYKTA
peakiuu

30 genensa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
1750

61

62

O06006111eH1E U
CHCTEMATH3ALIS
3HAaHUU

Hrorosas
KOHTpOJbHas paboTa

31 "emensa

31 Henensa

63

BemecTBa n
MaTepHabl B
MOBCEIHEBHOM
JKU3HHU YeJI0BeKa

32 nenens

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
3f50

64

XUMHUYECKOE
3arpsi3HEHUE
OKpY>KaroIleu cpeibl

32 Henens

bu6mmorexa [IOK
https://m.edsoo.ru/00ae
4270

65

Ponp xumuu B
pereHnn
HKOJIOTHUECKHIX

33 genens

bu6mmorekxa [IOK
https://m.edsoo.ru/00ae
4270



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

pooem

Pe3epBHbIil ypok.
66 O6o06menne u

cucreMatrmni3anuia
3HAHUH

Pe3epBHbIil ypok.
67 O60061eHue u

cucreMatrmni3anuia
3HAHUH

PesepBHbIil ypok.

O06006111eH1E U
CHCTEMATU3ALH

68

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

33 "Henensa

34 yenensa

34 yenensa

bubmuorexa [JOK
https://m.edso0.ru/00ae
0dOa

bu6mmoreka [IOK
https://m.edso0.ru/00a
db33c

bubmuorexa [JOK
https://m.edsoo.ru/00a
d9ch2



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHME OBPA3OBATEJIBHOI'O
MNPOLHECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* Xumus, 8 wimacc/ Pymutuc I'.E., ®empnman @D.I., AxnuonepHoe o00IIeCTBO
«3marenscTBO «lIpocBemenue»

 Xumusa, 9 xmacc/ Pymsutuc I'.E., ®enpaman D.I'., AkiuoHepHoe O0OIIECTBO
«3marenncTBO «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. I'apa, H. A. Xumus: 3aiaqHuK ¢ «IOMOIIHUKOM». 8-9 Kiacchl : mocodue ajs y4y-cst
obpasonar. yupexnaenuit/ H. H. 'apa, H. W. T'abpycesa. - M.:IIpocsemenue, 2009.-96¢.

2. lapmnn, A. I1. Heopranuyeckast XuMusi B CXeMax, pUCyHKax, Tabiunax, ¢popmynax,
XUMUYECKHUX PeaKlusX. - 2-¢ u3fl., ucnp. u goi. - CII6.: Jlaas, 2006.

3. I'yzeit, JI. C. Xumus. Bonpocsl, 3anaun, ynpaxHenus, 8-9 ki: yuebHoe mocobue Jist
obmieoOpaszoBarenbHbIx yupexaenuii /J1. C. I'yzeit, P. I1., Cyposuesa.- Ipoda,2001.-288c.:u.

4. TlaBnoB, H. H. O6mas u Heopr. Xumus.- 2-¢ u3a., nepepad. U mom.- M.:/Ipoda,
2002- 448 c.: um.

5. Xumus. 8-9 ki1.: KoHTpoJdbHBIE padoThl kK ydeOHumkam JI.C.I'yzes, B.B.Copokuna,
P.I1.CypoBueBoii «Xumusi-8» n «Xumusi-9.-M.:lpoda, 2001.-192 c.

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

1. Xwumus. bazoseiii kypc. 8-9 kmacc.1C  oOpa3oBarenbHass — KOJUICKITHS.
MynbsTumenuiinoe yueOHoe nocodue HoBoro oopasua, M3aarensctBo «lIpocsemmenuey, 2002

2. O6mas xumus. (KoMrakT-1uck) - u31aTenbeTBo «Yuurteaby, 2007

3. Xumus 8-9 knacc. CoBpeMeHHass rymaHuTapHas akaaemusi, Jlabopatopusi o01ero
o0pa3oBaHMs, BHUJEOKACCETHI — COOPHUK JIEMOHCTPAIIMOHHBIX OMBITOB JUIsI CpEIHEH
00111600pa3oBaTENHHOM ITKOJTHI, M, 2006.






