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Размещенное изображение


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON TPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHusl, PEACTABICHHbBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Aa€T NPEJCTaBICHUE O MENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJINBAET 00s3aTENbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM IMPOrpaMMbl MO XHMHUHU, OMNPENENICT KOJWYECTBEHHBIE WU
KaueCTBECHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOCHHOCTEM  OOyuaroluxcs, OIpeAeNsieT BO3MOXHOCTU MpeAMeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJICH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHUWE XHUMHUHU CIYKUT OCHOBOM i (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiM3allid  BO3MOKHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B pOPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYarOmMnXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
o0Opa3zoBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBieHUs B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CHEIHPHKOM
cColepKaHUsl  ydeOHOTO  MpeaMeTa, KOTOPBIM  SBIACTCS  TEAarOTHYeCKH



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUNH XUMHUH, OCHOB
HEOPTaHUYECKOM XHUMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHYECKOU
peakiuu. O0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJICIOBATENLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUs KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpelcTaBieHUd 00 AIEKTPOJUTHUYECKON JTMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKHU
MOJYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YpPOBHSL K JPYrOMY, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYXKaOIMMH MUp»,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYpHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
NpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YyYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWHW B Y4YEOHO-TIO3HABATEIIbHOW ¥ y4eOHO-UCCIIEN0BATEIHCKON
NeATeTLHOCTH, OCBOCHHMM TIPAaBWJI 0O€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMU B
ITOBCEHEBHOM KU3HU.

[Ipy M3ydyeHUu XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaXKHOE
3HauYEHHE MPUOOPENH TaKHE 111, KaK:



— (OpMHUPOBAHHE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY IPHUHSITHIO PEIICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAaYyYHBIM
METOJlaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— obecrieueHe yciaoBHil, CIOCOOCTBYIOUIMX MPUOOPETEHUIO 00YUaOIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeNd (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh WX TPH pEHICHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHUYECKMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JaJbHEWUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B § kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

COAEPKAHUE OBYUEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIe XUMUYECKUE IOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YeJOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BeniecTB. [loHATHE O MeTOmax MO3HaHWSA B XUMHUH. YHCTHIC BEIIECTBA U CMECH.
Crioco0nI pa3aeineHust cMeceit.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumudeckas ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiectB. (OTHOCUTENbHAsT aToMHasg Macca.
OtHOcUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBas J0Jisi XMMAYECKOI0 3JIEMEHTa B
COEIMHECHUH.



KomnuectBo Bemectsa. Moisb. MonsipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacCchl M 4YHMCJIa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

@u3NYEeCKUEe U XUMHUYECKUE SBICHUS. XMMHUECKas pPEeakus U €€ MPU3HaAKH.
3aKOH COXpaHEHMsI MacChl BEIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peaKIuil (CoeqMHEHMS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JTaOOPATOPUU H
npuémMamMu 00paIeHus ¢ JIabopaTOpPHBIM O00OPYAOBAHUEM, U3YICHHE M OMHCAHUE
bU3MYEeCKUX CBOWCTB 0O0pa3lOB HEOPTaHWMYECKUX BEIIECTB, HAOJIIOJICHUE
bu3ndeckux (MJIaBJICHUE BOCKA, TasHWE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE Xkee3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB pPa3JCICHUs] CMECEH: C MOMOIIbI0 MarHurta, QuibTpPOBaHUE,
BbINIApUBAHUE, AUCTWLIAIUA, XpoMaTorpadusi, MPOBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaOMIOJCHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WJUTIOCTPUPYIOILIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(IIapOCTEePKHEBBIX ).

BaxxHeilline npeacTaBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 3imeMEHT U mpocToe
BemecTBO. Haxoxjenue kuciopona B mpuponae, (U3MuecKue M XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsl
MOJYYEHUs] KHUCJIOpoJa B JadopaTopud U MOpombiiiieHHOcTH. Kpyrosopor
KHciopoa B mpupoae. O30H — ajuioTporHas MoAudUKaIus KUCIopoaa.

TernoBod »h(dEKT XUMHUUECKOW pEakluy, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO (D PeKTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noaydeHus. Kuciorsl u cosu.

Monsipabiii 00BEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOIbl. Boma Kak pactBoputelsib. PacTBOpHI.
HaceilieHHble M HEHACBIIIEHHbIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Jig BELIECTBA B pACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Posb pacTBOpOB B mpupo/ie U B KU3HU 4esoBeka. KpyroBopot BOAbI B IpUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranumdeckux coenuHeHui. Oxcunbl. Kiaccudukanmys
OKCHUJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpasyromme. Homenkmarypa oxcuaoB. Duzndeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.



OcnoBanusa. Knaccudpukanus ocHOBaHMIA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuy. [lonydyeHrne oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kuciot. dusndeckue u
XUMHUYECKUE CBOMCTBA KUCHOT. Psan axktuBHoctw meramnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKUE U XMMHYECKHUE CBOWCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKAHUs KUCIOpoAa B BO3yXe, ITOIyYCHHE,
coOupaHue, pacrno3HaBaHWE W M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IOpeKpalleHusl ropeHus (mokapa), O3HAKOMJICHHE C o00pa3llaMH OKCHAOB U
ONKCAaHUE HX CBOMWCTB, IOJy4Y€HHE, COOMpaHUE, PACMO3HABAHHE U W3YUYCHHE
CBOMCTB Bojiopoja (ropeHue), B3aummojeiictBue Bojopona ¢ oxcumom meau (1)
(BO3MOYKHO HCIOJIb30BaHUE BHUIEOMATEPUANIOB), HaOIIOEHNE O0PA3I0OB BELIECTB
KOJIMYECTBOM 1 MOJb, MCCIEAOBaHHWE OCOOCHHOCTEM pacTBOPEHHUS BEUIECTB C
pa3IMYHON PACTBOPUMOCTBIO, IIPUTOTOBJIICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIECTBA, B3aUMOJAECUCTBUE BOABI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAIIOB),
UCCJEIOBAHUE O0pa3lUOB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KIJIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3aumozeiictBus okcuga menu (IlI) ¢ pacTtBopoM cepHOW KHUCIIOTHI,
KHCJIOT C MeTajulaMHi, pPEeakUWi HEUTpaW3aly{, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJHOr0 METaJla IPYTHM M3 PacTBOpa COJM, PELICHUE
HKCIEPUMEHTAJIbHBIX 33/lad MO0 TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COCIMHEHUI».

Ilepnoanuyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MengeneeBa. CtpoeHune aToMoB. XUMHYECKAsl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEaAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsiTHE O
rpynnax CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBIE M LIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkomepuonHas U JJIMHHONEpUOAHAas  (OPMBI
ITepuomnueckout cucrembl xumuueckux aneMeHToB [. 1. MenneneeBa. [lepuobl
u rpynnbl. Ouzndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M30oTonbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB TMepBbIX 20 XMMHYECKHX  3JIEMEHTOB



[lepnomnueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO

AJIEMEHTA TI0 €ro MoJiokKeHuto B [leprnoanueckoii cucreme 1. . Menneneena.
3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKUX DJIEMEHTOB,

METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyNHIiaM ¥ IEPUOaM.

3nauenue [leproanueckoro 3akoHa u [leproandyeckoil CHCTEMBI XUMHUYECKUX
DJIEMEHTOB JUIA Pa3BUTUA Hayku W npaktuku. [[. M. MenpeneeB — y4€HbIM U
rpaXkJaHWH.

Xumuyeckass cBaA3b. KoBajieHTHass (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DIEKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchl OkuceHUs U BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpasloB BEHIECTB METAUIOB M HEMETAJJIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMM KHUCJIOT M IIEJIOYEH, NPOBEICHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiiuy pazoKeHHsl, COSTUHEHU).

Mesrcnpeomemnbnie ceasu

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4epe3 MCIOJIb30BaHHE KaK OOIIUX ECTECTBEHHO--HAYYHBIX
IIOHATUH, TAK U MOHATUM, SIBJIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.

OO0mue ecTecTBEeHHO--HAYUHbIC MTOHATHS: HAYYHBIM (pakT, rUroTesa, Teopus,
3aKOH, aHaliu3, CHHTE3, Kiaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHHE.

®dusuka: marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, JJIEKTPUYECKUN 3apsl, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHHEpaIbl, TOPHBICE TOPOJBI,
MOJIE3HBIE UCKONIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKasI peaKUMs

ITepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCIMHEHUNM B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepumomnueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOU PEIIETKH U
BHJIa XUMHUYECKOU CBS3H.



Knaccudukaiys 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIUMXCA K Ppa3IMYHbIM KJIacCaM HEOPraHUYEeCKHUX
COEIMHEHUM, TEHETUYECKAas CBSI3b HEOPraHUYECKUX BEIECTB.

Knaccuduxaiys XuMUIECKUX peaKIuid Mo pa3IMYHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMYy 3ddekTy, o
W3MEHEHUIO CTENEeHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTHUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYCCKUEC
YPaBHEHHS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IoOHSITHE 0 TOMOTE€HHBIX M TeTEePOTECHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XMUMHYECKOW pEAKIMU MU TOJIOKEHUE XHUMHUYECKOTO

paBHOBECHSI.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHME  ypaBHEHUU

OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMil C HUCIOJIb30BaHUEM METOJa
AJIEKTPOHHOTO OaiaHca.

Teopus 3AEKTPOTUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuaniu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKAHUSI peaKuii HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W cojJell B CBeTE€ MPEACTaBICHUHA 00 AIEKTPOIUTHUYECKOM
nucconumanyu. KauectBeHHbIE peakiiui Ha MOHBL. [[oHSTHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPTraHUYECKHUX
BEI[ECTB — METAJIOB W HeMeTaioB (rpadura m anmaza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCHMOCTU CKOPOCTH XUMHUYECKON peaKinu
OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, HCCIIENOBAHUE DJICKTPOIPOBOIHOCTHU
pacTBOPOB BEUIECTB, IIpolLlecCa TUCCOLMALIMM KHCIJIOT, MIEJIOYEe U  COJIeH
(BO3MOKHO  MCHOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKA  TPOTEKAHWs]  PEaKlMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcaaka, BBIJICIICHHE Ta3a, OOpa30BaHHWE BOABI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasjoKeHUs, COSTUHEHMUsI), PAcIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOIINBIO KAYECTBEHHBIX pPEAKIMAd HA HOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTaibl 1 MX coeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe cTerneHru okucieHus. CTpoeHue M (PU3MUECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMoOJEICTBHE C METa/llaMH, HEMeTaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, mpuMeHeHue. [lelicTBue



XJOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HAXOXKJEHUE B IPUPOJIC.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpOJ, CTpOeHUE, (PU3HUECKHE U
XUMHUYEeCKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEJCTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, ¢u3NYECKHUEe ¢ XUMHUYECKHEe CBOicTBa (oOmme Kak
IpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE pEeaklvy,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a TMOMYYeHHsS] CEpHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cynabdar-uoH. HaxoxaeHue ceppl um €€ COCOTUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl COCIWHEHUSMHU Ccephbl (KUCIOTHBIC T0XKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

OOmas xapakrepucTuka 371eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUSA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
¢uznyecKkue U XMMHUUYECKHUE CBOMCTBA, OJyyeHue U npuMeHeHnue. Conn aMMOHMUS,
ux GU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCIOTa, €€ MOoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENST Kiacca KHUCIOT W crhenuduueckue).
Hcnonp30BaHne HUTPATOB M COJEM AaMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOIMIeH Cpebl COSAMHEHUSMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
aloTponHble Moaudukauuu (ochopa, uU3MUECKUEe U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3MIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GpocdaToB B KaUYECTBE MUHEPATHHBIX YI0OPEHUH.

O6mast xapaktepuctuka smnemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTE€pHbIE  CTENEHH  OKHUCIEHHUS.  YTIJEpoJ,  aJIOTPOIIHbIE
Moau(pUKalMKM, PpPAcIpOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. AncopOius. KpyrosopoT yriepoaa B npupoje. OKCUabl yriepoja, ux
bu3nUeckue W XUMHUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OpPTaHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpOOJIEeMBbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresa riaoGanbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noilydyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEITECKOM
XO3SIMCTBE.

[lepBoHayabHBIE IOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojab, NPUPOAHBIA Ta3, HedTb),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX pOJib B OBITY U MPOMBIILICHHOCTH.
[TonsiTe 0 OMOTOTHYECKU BAXKHBIX BEILIECTBAX: XKHUpaxX, OeNKax, yrieBojgax — U uxX



poJM B KM3HHM 4YelOoBeKa. MarepuasbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COECIUHEHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIYyYCHHE H
npumeHenue. CoenMHEHHs KpeMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kucinote. CHIMKaThl, UX UCIOJIb30BAaHUE B
ObITYy, B MPOMBIIIUICHHOCTU. BakHeliline cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEeMEeHT, O0eToH, keye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMSI, ONBIThL, OTPAXKAIOIIUE (PU3NYECKHE M XWMHYECKHE CBOMICTBA
rajJjlor€eHOB M WX COEIMHEHHHA (BO3MOKHO HMCIOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHUE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCHOJIb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE Tpoliecca OOYIIMBaHuUs caxapa IoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCIIOTBI, M3Yy4YCHUE XHMHUYECKUX CBOMCTB
pa30aBiIEHHON CEPHOI KUCIIOTHI, IPOBE/ICHNE KAUECTBEHHON peakuu Ha Cyjb(aT-
UMOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3MOKXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochOpHBIX yAOOpEHUH, MOIyUYeHuE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEACHHE
KAUECTBEHHBIX PEaKUMid Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHne NMpU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YyUYECHHE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4eHHE, COOMpaHUe, paclioO3HABaHUE U HU3YUYCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAaT-UOHBl W M3YYCHHE IMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxkHene HeMeTaJUIbl U UX COCTMHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMHUYECKUH  pAl
HaIpspKeHUN MeTaioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl Moy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppo3uu. CrutaBbl (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIILJICHHOCTH.

[lenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJIECHUE B IPUPOJE.



duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
TUAPOKCUABl HATpusi W Kanus. [IpuMeHeHHe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHU.

[[lenoyHO3eMENBbHBIE METAUIBI MarHMii W KaJblUW: IIOJIOKEHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHUE B Ipupoie. PU3nYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseimme coeauHeHUs Kaiblus (OKCUI, THUIPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AmmoMuHUN: TIoJIokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHWE B npupone. Pusnueckue u
XUMHYECKHE CBOICTBa amoMUHUA. AMGOTEpHBIE CBOMCTBA OKCHUA U THAPOKCUAA
ATIOMUHHS.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenngeneeBa, CTpOCHHE aTOMa, HaxXOXJAeHUE B mpupoae. Pusnmyeckue Hu
XMUMHYECKHE CBOMCTBA jxese3a. OKCHIbl, THAPOKCUIBI U con xkere3a (1) u xxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3YyJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaYECTBEHHBIX PEAKIMid HA WOHBI: MarHus, KajablMs, aJIOMUHHMS, IIUMHKA, KeEJe3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kajiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMIAPOKCHIA ATTFOMUHUS
Y TUJAPOKCUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BaxHelmue
METAJIJIbl K KX COECIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuanibl B IOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

H3yueHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX



MOHSTUN, TaK U TMOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIelb, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHU],
U30TOIbI, PaJHMOAKTUBHOCTh, MOJEKYJNa, JJIEKTPUUYECKUI 3apsiji, MPOBOIHHKH,
MOJIYIPOBOJHUKH, ~ TUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUITMYECKast
pemérka, CriaBbl, (U3HUECKUE BEIMYMHBI, CAWHHUIBI M3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOIIEro
oOpa3oBaHUs JOCTUTalOTCs B XOJi€¢ OOyYeHHs XMMUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIbHOM AESATENBHOCTA B COOTBETCTBUM C TPATUIUOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATHIMU B
oOLIeCTBE MpaBUJIaMU U HOPMaMHU [OBEJIEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATBbCSl CHUCTEMOW IO3WTHMBHBIX [IEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPHOTHYECKOTO BOCTIMTAHUSA

LIEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HaydyHOMY HAaclIe[IUI0, MOHMMAHUS 3HAYCHHMS] XUMHUYECKOW HAyKd B KHU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIANIETh JOCTOBEpPHOUW WH(pOpMAIMEH O
NEPEeIOBbIX JTOCTHXKEHHUSIX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00ILIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMSI:

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBWiIaX MEXKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU IpHU
BBIIIOJIHEHUH YYE€OHBIX, [O3HABAaTEIbHBIX 3a/1ad, BBIIOJHEHUH XUMUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
YW B3aUMOIIOMOIIM B TIpoOLECC€ ATOW Yy4eOHOM JEATEITbHOCTH, T'OTOBHOCTH



OLICHMBATh CBOE IIOBEJEHUE W IMIOCTYNKM CBOMX TOBApUIUEH C MO3HULHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH WU COCTABISIONIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOJBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHUH, HEOOXOJUMBIE i1 OOBSICHEHUS HAOJIOIa€MbIX MPOIECCOB U SIBICHUI,
MO03HABATENIbHON, MHPOPMAIIMOHHON W YHTATEIbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbBHOM paloThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U MO3HaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMO0Opa30BaHUIO, MPOEKTHOW U HUCCIIENOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) hpopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHME [IEHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO podeccuil U Tpyaa pa3auyHoro poja,
YBOXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa3oBaHus ¢ YYETOM JTMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEeNTHON MpodheCcCUOHATBLHON ASSTENHHOCTA M Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(ECCHOHATILHOM cpenie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHUE LIEHHOCTU 3/I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOTO MOBEAEHUS MTPHU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalLUsIX,
YTPOXKAIOIIUX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYypbl, OCO3HAaHHSA TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTeH WX peIIeHUs MOCPEACTBOM METOIOB XUMUH,



HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICIIOCTHOM
HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

YMEHHUSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TOHSTHUSIMH), UCIIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB U SBJICHUI, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTUUECKUE paCCyX AeHUs (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTUN),
JIeJIaTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHHUE TMPUMEHSITH B TIpoOIecCCe TMO3HAHMS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAUMBOJIUYECKHE (3HAKOBBIC) MO/JICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opmysia U YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEIICHUH Y4eOHO-TI03HABATENbHBIX 33/a4, C YYETOM
ATUX MOJEIBHBIX MPEJICTABICHUI BBISABIATh M XapaKTEpU30BATh CYIIECTBEHHBIC
MPU3HAKH M3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

ba3zoBble ucciaenoBare/ibCKue 1eCTBUA:

YMEHHE HCIOIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB



(HayyHO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COJEpXkaHUsA, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KpPUTUYECKM OLEHUBATh IMPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHHE NPUMEHATh Pa3INYHbIE METOJbl M 3aIllpoChl NMPU MOUCKE U OTOOpE
MHPOpPMAllMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX MJIs BBIITOJHEHUS
y4€OHBIX U MO3HABATEJIBHBIX 33/1a4 ONPEJEIEHHOTO THIIA, IPUOOPETEHUE OIBITA B
o0jacTh MCHOJb30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamy,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(MOPMALKMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
CpEBbl.

KoMMyHHKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCHl (B XOA€ Juajora W (WiIM) JTUCKYCCHM) IIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TUCBMEHHBIX TEKCTax; JelaTh MpPEe3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  ACSATEIBHOCTH  MPU  PELICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  aJITOPUTM JCHUCTBUUA [PU BBINIOJHEHUM 33JaHUM C Yy4ETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 33JIaHUU.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalONIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI
NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI



JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xon1iy oOydenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSATUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHHS, XMUMHUYECKas peakuus, KilacCu(UKauus peaklMil: peaxiuu
COCJIMHEHHUS, pEaKUWUd Pa3JIoKEHUsA, PEaKUUU 3aMEIICHUs, peakuuu
00OM€Ha, 3K30- U SHJOTEPMHUUYECKHUE PEAKIIMH, TEIIOBOU 3((EKT peakiuu,
AIpO aTroma, JJIEKTPOHHBIM CJOW aroma, aTOMHas OpOUTalb, pPaaUyC
aToMa, XMMHUYECKasi CBA3b, NOJSIPHAS M HENOJSIpHAs KOBAJCHTHAs CBSA3b,
VOHHAs CBA3b, MOH, KaTHOH, aHHOH, PACTBOP, MaccoBas J0JI1 BeElleCTBa
(mpolleHTHAs: KOHIIEHTpAIusl) B pacTBOPE;

WUIFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYECKHMX IIOHATHA H
IPUMEHSATH 3TH MOHATHSI IPY OIMCAHUU BELIECTB U UX MIPEBPAILCHMUI;
UCIOJIb30BaTh XMMMUYECKYI0 CHUMBOJIMKY JUIsl CoOCTaBiieHUs (opMyil
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpPEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHALJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COECTUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX IoJIokeHus B lleprogmdeckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aK0OHa ABOraapo;

ONHKCHIBATh M XapakTepu3oBaTh TaOaMuHyro Qopmy Ilepuoauueckoit
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3jinyaTb IOHATHS «IJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnmna)y, maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnune «llepuoauueckass cuctemMa Xumudeckux odjemeHToB [J[. U.
MengeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sA1pa, 00Ilee YUCIIO AIEKTPOHOB
U pacrpeeieHle UX Mo 3JEKTPOHHBIM CII0SIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYEeCKHe BEIIEeCTBA,
XUMHUYECKHE peakuud (10 YMCIAy U COCTaBy YYAacTBYIOLIUMX B pPEAKLUHU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);



XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJISPHYIO U  MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCIHHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3CH — I M3y4YEHUS CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUA — HAOJIOJICHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClIeOBaTh  NpaBWIaM  MOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0oMl U
7abopaTOpHbIM  000pY/IOBaHMEM, a TaKKe IMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYECHUI0O U COOUPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJIEH PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh W TPOBOAWTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dhenondranient, METUIOPAHXK U IPYTUE).

K xonIy oOydeHus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX TMOHSATHUWA: XWMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl PeaKIlnsi, XUMUYIECKasi CBs3b, TEIUIOBOU ekt
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs] TUCCOLHUALMS, PEaKIUH HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHME, OOpaTHUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIINH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAUIMYEeCcKas pemeéTka, KOppo3us METaJIoB,
CIUUIaBbl, CKOPOCTh XHMHYECKOM peakiuu, TMpeaeabHO JOMyCcTUMas
koHueHtpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;



UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMIA;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyiiaM, BUA XUMHUYECKOM
CBs3M (KOBaJCHTHAs, MOHHAsA, MeETauIMuecKasi) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep cpebl B
BOJHBIX PACTBOpPAaX HEOPraHWYECKUX COCIWHEHHM, THUI KPUCTAIUITMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cmbica llepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpPH30BaTh
Tabnuunyto (opmy Ilepuoanueckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manbie u  OOJbIIME NEPUOIbl, COOTHOCUTH
0003HAUEHHUs, KOTOpblE HMEIOTCSI B IMEPUOJWYECKOM Tabmune, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOOIIee YHCIO JJIEKTPOHOB U
pacnpenesieHne UX 10 3JIEKTPOHHBIM  CIIOSIM), OOBSACHATH oOLIMe
3aKOHOMEPHOCTH B U3MEHEHHM CBOWCTB 3JIEMEHTOB M MX COCIMHECHUI B
npeaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(HUIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEILECTBa,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOLUIUMX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIMA NOHHOTO
oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBA3U MEK/y BEUIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUuin
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX TMPEBpaIleHud B Pa3IUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOrOo JJIeMEeHTa 1o (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKLUU;



coOMofaTh  MpaBWwia  MOJB30BAaHUA  XUMHUYECKOM  MOCyAoM U
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe IIpaBujia oOpalieHus ¢
BCIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSMU TII10 BBIMOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHUIO U COOMpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJAWTh  PEaKIuW,  IOJATBEP)KJIAIOIIME  KAaYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAacO3HABATh OMBITHBIM MyTEM XJIOpHUJI-, OpOMU/I-,
nonua-, kapOonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMN MBICIUTEIBHON JEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATU3aII0, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMHUYECKUX pEaKIHMi, eCTeCTBEHHO-HAy4YHbIE METOJbl IIO3HAHUS —
HaOJII0JICHNE, U3MEPEHHUE, MOJICIUPOBAHUE, DKCIIEPUMEHT (peanbHBbIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX 3J1eMeHToB []. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* Xumus, 8 xmacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnaaxoB C.A.,
AKITHOHEpHOE 00I11eCTBO «3parensecTBO «IIpocgenienue»
* Xumus, 9 xmacc/ I'abpuensa O.C., OctpoymoB W.I'., CnaaxoB C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

IMabpuensu O. C., Bockoboiinukona H. I1., fmrykoBa A. B. HacTonbHast kHura
yautenst. Xumus. 8 K. Meroauueckoe mocooue. - M.: Jlpoda, 2021.
INabpuensn O. C., SAmykoBa A. B. Terpans nns 1ab0opaTopHBIX ONBITOB U
npaktuyeckux padot. 8 kiI. K yuedonuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: Hpoda, 2022.
INabpuensa, O. C. Meroauueckoe nocodbue k yueoOnuky O. C. 'abpuensna
«Xumus». 8 kmace / O. C. TI'abpuemstH. — M. : Jlpoda, 2021. — 109.
lNabpuensia, O. C. Metoauueckoe nocobue k yueonuky O. C. 'abpuensna
«Xumust». 9 kmacc / O. C. Tl'abpumensn. — M. : poda, 2021. — 108.
Xumus : TexHosorudeckue kapthl K yueonuky O. C. 'aGpuensHa «Xumus. 8

Kiacc» : meroaumdeckoe mocoobue / JI. M. AcanoBa. — M. : Jlpoda, 2020
Xumus : TexHonorudeckue kaprtol k yueoOnuky O. C. I'abpuensna «Xumus. 9
Kiacc» : meroaumdeckoe mocoobme / JI. M. AcamoBa. — M. : Jlpoda, 2018

Xumus. 8 i.: KoHrponbHble U mpoBepodHbie paboThl Kk yueOnuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa
u ap. - M.: [Ipoda, 2022. nanubie

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XHMUN

http://him.1september.ru Enunas xomnexuus L{OP: [IpenmerHas KoyuieKus
«XUMHUSD»

http://school-collection.edu.ru/collection/chemistry EctecTtBeHHO-Hay4HBIE
skcriepuMeHThl: xumus. Komekmusi Poccuiickoro o0mieo0pa3oBaTeasHOTO
nopTana

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukbepoBoit

http://www. alhimik.ru Bcepoccuiickast omummnuaza mKoJI-HUKOB 10 XUMHH
http://chem.rusolymp.ru Opraamdeckast XUMHUS: JICKTPOHHBIA YISOHUK IS
CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: MICKTPOHHBIA YICOHUK
http://www hemi.nsu.ru  OTKpBITHIA KOJLISIK: XUMUS



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/

http://www.chemistry.ru JlucrtaHmyoHHast OJIMMIINAAA 110 XUMHHU:
TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHBIN MPOEKT



http://www.chemistry.ru/



