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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XuMHUHM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3zoBaHMs
COCTaBJ€HA Ha OCHOBE TPeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON  MpPOTpaMMbl  OCHOBHOTO  00IIero  oOpa3oBaHwUs,
npeactaBieHHbix B ®I'OC OO0, a Ttakxke Ha OCHOBE (denepanbHON
paboueil mporpaMMbl BOCIIUTAHUS U ¢ YY€TOM KOHIICTIIUU MPETOaBaH Usl
y4eOHOro TmpeaMera «XuUMHs» B 00pa30BaTENbHBIX OpraHU3AIUsIX
Poccuiickoit @enepannm.

[Iporpamma mo XumuM JAa€T MpPEACTaBICHUE O IeNdX, oOen
CTpaTernu 0Oy4eHUs, BOCIIUTAHUS M Pa3BUTHs OOYJArOIIUXCS CPEACTBAMU
y4eOHOr0  mTpeaMeTa, yCTaHaBIWBAaeT  oO0s3aTellbHOE  MPEIMETHOE
colepKaHue, TpeayCMAaTPUBAET paclpeliesieHne ero Mo Kiaccam H
CTPYKTYpUpPOBaHHE II0 pazjaeliaM U TeMaM IporpaMMbl IO XHUMHH,
ONpENENsAeT  KOJMYECTBEHHbIE W  KAauYEeCTBEHHBIE  XAPAaKTEPUCTUKHU
COJIEpKaHUsI, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh U3YYEHUSI XUMHH C
y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH yueOHOTO
nporecca, BO3PAaCTHBIX  OCOOEHHOCTEH  00ydYarommxcs, ONpeaeliseT
BO3MOXXHOCTU TpeaMera i pealu3aluyd TpeOOBaHWM K pe3ylbTraTaM
OCBOCHHS OCHOBHOHM 00pa3oBaTelbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO
obmero oOpa3oBaHus, a Takke TpeOOBaHUN K pe3yiabTraraM OOyYCHUS
XMUMHH Ha YPOBHE IeJIe U3yueHus MpeaIMeTa U OCHOBHBIX BHJIOB Y4€OHO-
MO3HABATEIBHON NIEATETLHOCTH O0Yy4Yalomerocsi MO0 OCBOCHHUIO y4eOHOTO
COJICpKaHMUS.

3HaHWE XUMHH CIYKUT OCHOBOU st (DOPMHUPOBAHUS MUPOBO33PECHHUS
oOydaromerocsi, €ro MPeACTaBICHUN O MaTepuaIbHOM EIUHCTBE MUDA,
BOXHYIO pOJIb WrpaloT (GOpMHUPYEMBbIE XHMHEH TMPEACTaBICHHUS O
B3aMMOIIPEBPAILCHUSIX PHEPTHUM U 00 SBOJIOLMM BEMIECTB B MPUPOJE, O
OyTSIX  pelieHus  TI00aNbHBIX  MPOOJIEM  YCTOWYUBOTO  PAa3BUTHUS
YEJI0BEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, NMUIIEBOM M DKOJIOTMYECKOU
6e30macHOCTH, TPOOIIEM 3PABOOXPAHCHUS.

N3yuyenne xumun:

CrOCOOCTBYET peanu3allid BO3MOXKHOCTEH [IJIi CaMOpa3BUTHUSL U
dbopMUpOBaHUS KYJIbTYpbl JHUYHOCTH, €€ OoOmed u (QyHKIIMOHATIBHOU
IPAaMOTHOCTH;



BHOCUT BKJaJ B (OpMHUpOBAHHE MBIINUICHUS W TBOPYECKUX
CHOCOOHOCTEH 00y4aroUMXcsi, HaBBIKOB HMX CaMOCTOSTEIbHON Yy4eOHOMU
NEATENbHOCTH, OSKCIEPUMEHTAIBHBIX W  MCCJIEA0BATEIILCKUX YMEHHI,
HEOOXOJUMBIX KaK B MOBCEIHEBHOM >KM3HH, TaK U B MPOQeCcCUOHATLHON
NEATENbHOCTH;

3HAKOMUT CO CHEeHU(UKON HAYYHOTO MBIIUICHUS, 3aKJaJbIBaeT
OCHOBBI IIE€JIOCTHOTO B3IJIsi/Ia HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISIETCA
OTBETCTBEHHBIM dTanloM B  (OPMUPOBAHUM  E€CTECTBEHHO-HAyUYHOU
IPAMOTHOCTH O0Y4YarOITUXCS;

crocoOCTByeT  (OPMHUPOBAHUIO  I[EHHOCTHOIO  OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOM
BKJIJl B DKOJIOTHYECKOE 00pa30BaHKE 00YyJarOIIUXCS.

JlanHble HampaBlieHUsT B OOYYEHHM XUMHHU OOECIEUHBAIOTCS
cienuukor coaepkaHUs y4YeOHOro MpeaMeTa, KOTOPBIA SBIAECTCS
NeJJarornYeckKy aJalnTUPOBAHHBIM OTpakeHHUEM 0a30BOM HayKHM XUMUM Ha
OIIPEAEIIEHHOM JTalle €€ pa3BUTH.

Kypc xwumum Ha ypoBHE OCHOBHOrO oO0Omiero o0Opa3oBaHUS
OPUEHTHPOBAH Ha OCBOCHHE OOYYAIOIIUMUCS CUCTEMBI IEPBOHAYAIBHBIX
MOHATUI XMMHU, OCHOB HEOPTaHMYECKON XUMHUU U HEKOTOPBIX OTACIBHBIX
3HAYUMBIX ITOHSITHN OPTraHUYECKON XUMUHU.

CrpykTypa cojepkaHus MPOTpaMMBbI 10 XHUMHUU c(HOpMHUpOBaHA Ha
OCHOBE CHUCTEMHOIO Moaxoja K €€ nuyuenuto. CoaepxaHue CKIIaJIbIBaeTCs
U3 CHUCTEMBI MOHATUA O XMMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATHH O XHMHYeCKOW peaknmuu. O0e 3TH CHUCTEMBI CTPYKTYpPHO
OPraHu30BaHbl 0 IPUHIUITY MOCJIEAOBATEIBHOIO pPAa3BUTHsA 3HAHHMM Ha
OCHOBE TEOPETUYECKUX MPEACTABICHUNA PA3HOrO YPOBHS:

—  ATOMHO-MOJICKYJISIPHOIO  Y4Y€HMSI  KaK  OCHOBBI  BCETO
€CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMUH;

— YYE€HHUS O CTPOCHUM aTOMA U XUMUYECKOU CBSA3U;

— MpPEACTaBICHUN 00 3JIEKTPOIUTUUYECKON AUCCONUALUU BEUIECTB B
pacTBopax.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE 3MIIMPUUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX ()aKTOB, pa3BUBAIOTCS MOCJIEIOBATEIIBHO OT



OJIHOTO YpPOBHSI K JIPYrOMY, BBINOJHSS (YHKIUU OOBSICHEHHUS U
MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOMKHOCTEH IMPAKTHYECKOTO
MPUMEHEHUS U TOJYYECHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpamMMbl MO XUMHUU CHOCOOCTBYET (HOPMHUPOBAHUIO
IIPEICTABICHUS O XMMUYECKOW COCTABIISIOLIECH HAYyYHON KapTUHBI MUpa B
JIOTUKE €€ CHCTEMHOM MNPUPOJbI, LIEHHOCTHOTO OTHOILIEHUS K Hay4YHOMY
3HAHMIO U METOAaM MO3HaHusl B Hayke. V3ydyeHue XUMHUU MPOUCXOIUT C
OpUBJICYEHUEM 3HAHUW M3 paHee M3YUYCHHBIX YYEeOHbIX MPEIMETOB:
«Oxkpyxaromuiit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kinacey.

[Ipyu u3yueHUn XUMHUHM TPOUCXOAUT (HOPMHUPOBAHME 3HAHHWI OCHOB
XUMHYECKOM HAayKM Kak o00JacTM COBPEMEHHOIO €CTEeCTBO3HAHMS,
NPAKTUYECKON NIeATETbHOCTH YEeJOBEKa M KAaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOM  KYJBTYpbl. 3agaya y4eOHOro mpeaMera COCTOMT B
dbopMUPOBAHUN CHUCTEMBbI XUMHYECKUX 3HAHUM — Ba)XKHEHITUX (HaKTOB,
MNOHSITUM, 3aKOHOB M TE€OPETHUECKHUX IMOJIOKEHUH, JOCTYIMHBIX 0000IICHHI
MHUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HAYKH, B IPUOOIICHUH K HAYYHBIM
METOAaM TO3HaHMS MPU W3YUYEHHHM BEIIECTB U XMUMHUYECKUX PEaKIUi, B
(bopMHUpPOBaHUY U PA3BUTUU MO3HABATEIbLHBIX YMEHUN U UX IPUMEHEHUU B
y4eOHO-TI03HABATENILHOW H  y4eOHO-HCCIEOBATEIbCKON TSI TENIbHOCTH,
OCBOCHUHM TMpaBWJI  OE30MAacHOr0 oOpalieHuss ¢  BelecTBaMU B
IIOBCEIHEBHOM KN3HMU.

[Ipy m3yyeHnn XUMHH Ha YpPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUS
BaYXHOE 3HAUYCHHE MPUOOPETTU TaKue 1EIH, KaK:

— (hopmMupoBaHHE WHTEIEKTYalIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEILHOMY MPUHATHIO
peleHni, cnocOOHON aIanTUpPOBaThCA K OBICTPO MEHSIOIIMMCS YCIOBUSAM
KU3HU;

— HaNpaBJICHHOCTh OOYYEHUS HA CUCTEMAaTHYECKOE MPHUOOIICHHE
oOyJaroumxcs K CaMOCTOSITENIbHOM IO3HABaTENbHOM JIEATEIbHOCTH,
HAyYHBIM METOJIaM IIO3HAHWS, (POPMHUPYIONIUM MOTHBAIIUIO U PA3BUTHE
CIIOCOOHOCTEH K XMMUH;

— obecrnieueHne  yCIOBUH, CIOCOOCTBYIOIHUX MPUOOPETEHUIO
oOy4YaromMMHCS ONbITa Pa3HOOOpPA3HOW JIEATEIBHOCTH, TO3HAHUS U
CaMOIIO3HAHMS,  KJIIOYEBBIX  HABBIKOB  (KJIIOYEBBIX  KOMIETEHIUN),
MMEIOIIUX YHUBEPCAIbHOE 3HAaUYCHHE JJI PA3JIUYHBIX BUJIOB JIESITEILHOCTH;



— (hopmupoBanue oOmEel YHKIIMOHATIBHOW U €CTECTBEHHO-HAy4YHOH
IPaMOTHOCTH, B TOM YHCJIC yYMCHUH OOBSICHATH W OILICHUBATH SIBICHUS
OKPY’KAIOIIEro MHpa, HCIOJb3ysl 3HAHUS W OIbIT, TMOJYyYEHHbIC MPU
W3YUYCHUH XUMUH, IPUMEHSITh UX MPHU PEHICHUU MPOOJIEeM B TTOBCEAHEBHOMN
KU3HU U TPYJIOBOH JIEATCITHLHOCTH,

— (opMupoBaHHE Y OOYYAIONIUXCS T'YMAHUCTUUECKUX OTHOIICHHM,
NOHMMAaHMS [IEHHOCTH XUMUYECKUX 3HAHUU JIJIS BRIPAOOTKH SKOJOTHUCCKU
11eJ1€CO00Pa3HOr0 MOBEACHUS B OBITY U TPYJOBOM JIESITEIBHOCTH B IESAX
COXpaHEHHMs CBOETO 37I0POBbSI U OKPYKAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTUBAIMHU K O0YUYECHHIO, CIIOCOOHOCTEHN K CAaMOKOHTPOJIIO
U CaMOBOCTIMTAaHUIO HA OCHOBE YCBOCHUS OOIIEUETOBEYCCKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY TIpouisi U HAIpPaBIECHHOCTU
TaabHEHIIero 00yJeHus.

OO61iee 4nCIIO YacoB, OTBEAEHHBIX JIJII M3YUYCHUS XUMUU Ha yYPOBHE
OCHOBHOTO 0011ero obpasoBaHus, cocrapiseT 136 dacos: B 8 kiacce — 68
gyacoB (2 yaca B He/ieno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Ponp XUMUK B KU3HU YEIOBEKAa. XUMHS B CUCTEME
Hayk. Tema u BemiectBa. Du3nyeckre CBOWCTBA BEIIECTB. ATPEraTHOE
coctosinve BemiecTB. [loHsATHE O MeTOAax MO3HAHHWS B XUMHUH. UHCTHIE
BemecTBa U cmecu. CriocoObl pa3fiesieHust CMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3JIEMEHTBI. CUMBOJIBI XUMUYECKUX
aneMeHTOB. IIpocTble M CIOXHBIE BEIlIECTBA. ATOMHO-MOJICKYISIPHOE
y4€HHUE.

Xumudeckas  ¢opmyna. BalleHTHOCTP  aTOMOB ~ XMMHUYECKHX
3JIEMEHTOB. 3aKOH TMOCTOSIHCTBA coOcTaBa BenecTB. OTHOCUTENbHAS
aToMHasi Macca. OTHocuTeNbHasE MOJICKyJsipHas Macca. MaccoBasi JoJist
XUMHUYECKOTO 3JIEMEHTA B COEJUHEHUH.

KomnuectBo BemectBa. Monbs. Momdpaas wmacca. B3auMocBsa3b
KOJIMYECTBA, MAaCChl M YUCJa CTPYKTYPHBIX €IWHHUII BeuiecTBa. Pacu€rsl mo
dbopMyiaM XUMUYECKUX COCTMHEHHM.

@u3nuecKkue M XUMUYECKHE SIBICHUS. XUMHYECKas peakuus u eé
NPU3HAKU. 3aKOH COXPAHEHHSI MAacChl BEHIECTB. XMMHUYECKUE YPaBHEHHS.
Kimaccupukanus XuUMUYECKHX Ppeaknui (COeAMHEHUs, Pa3I0KCHHS,
3aMeleHus, OOMEHaA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOW TIOCYZOW, TpaBWwiaMu pabOThl B
nabopaTopuu U npuéMamu oOpaiieHus ¢ 1adopaTOpPHBIM 000PYIOBaHUEM,
U3ydeHHEe W OMHCaHUEe (PU3NYECKUX CBOMCTB 0OPA3I[0OB HEOPTAHHMYECKUX
BEIECTB, HabOmoneHrne ¢u3ndeckux (TUTaBICHHE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYIKE, KUIIEHHWE U KOHJAEHcCalus BOJIbI) U
XUMUYECKUX (TOpEHHE CBEYM, [MPOKaJWBAaHUE MEIHOW IPOBOJIOKH,
B3aMMOJICUCTBUE MeJIa C KHUCIIOTOM) SIBJICHUN, HAONIOJAEHUE M OINHUCAHUE
MPU3HAKOB MPOTEKAHMSI XUMHUYECKUX peakuuid (pas3iokeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHCIOTBI C XJIOpUIOM Oapusi, pasliokKEeHUe
ruapokcuaa meau (Il) mpu HarpeBanuu, B3aMMOJACHCTBHE Keje3a C
pactBopoMm conu Menu (ll), uzydenune cnocoOOB pazneneHHs] cMecel: ¢
MOMOIIbI0O MarHurta, (QUIBTPOBAHHE, BbIIAPUBAHUE, JAUCTUIUIALIMS,
xpoMartorpadus, TpOBEJAECHUE OYUCTKU MOBAPEHHOW COIM, HAOJIIOJICHUE U



ONUCAHUE PE3YJIbTATOB NPOBEICHUS OIbITA, WUIOCTPUPYIOUIETO 3aKOH
COXpaHEHHMs MaCChl, CO3/TaHUE MOJIeTIeH MOJIEKYJT (IIaPOCTEP>KHEBBIX ).

Baxueiiue npeacTaBuTe/ M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kuciaopoa — 31meMeEHT u
MpoCTOe BelecTBo. HaxoxkeHue kuciopoga B mpupoje, GuzndecKue u
XUMu4Yeckue cBoWcTBa (peakuwu ropeHus). Oxcuabl. [lpumenenue
kucinoposna. CrnocoObl MOJTyYeHHs KUCIOpoja B JlabopaTopuud U
npombIuieHHOCTH.  KpyroBopor kuciopona B npupojge. Oz30H —
aJUIOTpOIHAs MOAUDUKAIIUS KUCTOPO/IA.

TenoBoit 3d@dexkT XUMUYECKOW peakiuh, TEPMOXUMHUECKUE
YpaBHEHUS, 9K30- U SHIOTEPMHUUYECKUE peakiu. TOIINBO: Yroib U METaH.
3arpsi3HEeHHE BO3AyXa, YCWICHHE NapHUKOBOro 3d¢dexra, paspylieHue
030HOBOTI'O CJIOA.

Bonopoa — aneMeHT u nipoctoe BemiecTBo. HaxoxaeHue Bogopoja B
npupoje, Gu3nYeckrue M XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonydeHusi. Kuciotsl u comnu.

MonsipHbiii 00BEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YpaBHEHHUSIM.

dusnueckue CcBoOWCTBa BOAbI. Boma kak pactBopurens. PacTBOpEI.
HaceblllieHHbIE MU HEHACBHIIIEHHBIE PAaCTBOPHL. PacTBOPUMOCTH BEILIECTB B
BOJIe. MaccoBas 1107151 BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJIBI.
OcHoBaHnus. Ponb pacTBOPOB B MPUPO/IE U B )KU3HU YeloBeKa. KpyroBopot
BOJbI B MpHUpojJE. 3arpsi3HEHHE MNPUPOJIHBIX BOA. OxpaHa M OUYMCTKA
MPUPOJIHBIX BOJI.

Kiaccudukanus HEOPTaHUYECKUX COCIUHECHUMH. Oxcunapnl.
Kiaccudukanus oKcuaoB: coiieoOpasyromue (OCHOBHBIC, KHCIIOTHEIE,
ampoTepHpie) ©  HecoieoOpasytomue. HoMmeHkimarypa  OKCHIIOB.
DU3NYECKUE U XUMHUYECKHE CBOMCTBA OKCUIOB. [lonydyeHne OKCHIoB.

OcHoBanns. Knaccudukanust ocHOBaHMIA: MIEIOYN U HEPACTBOPHUMEBIC
ocHoBaHMs. Homenkmarypa ocHOBaHuU. @DHU3NYECKME W XUMUUYECKHE
CBOWCTBA OCHOBaHUM. [lonydyenune ocHOBaHUM.

Kucnotel. Knaccudukammss  kuciaor. HomeHknatypa  KUCIOT.
DU3NYECKUE U XUMUYECKHE CBOMCTBA KHUCJIOT. Psil aKTUBHOCTH METaJIOB
H. H. bekerosa. [lonydyenue Kucmuor.

Comu. Homenknarypa cosieii. @U3NYECKHE U XUMUYECKHUE CBOMCTBA
conent. [lonmydyenue comnen.



['eneTnyeckas cBSI3b MEXKY KJIaCCAMU HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KAQUECTBCHHOE OIPENCICHUE COJAEPKaHUsSI KHUCIOPOJla B BO3AYXE,
noyiyueHue, coOupaHue, paclo3HaBaHUE M W3YyUYEHHE CBOMCTB KUCIOPOJA,
HaOJIOJICHUE B3aUMOJICHCTBHS BEIIECTB C KHCJIOPOJOM U  YCJIOBUS
BO3HMKHOBEHUSI W TPEKpalleHusi TopeHus (moxapa), O3HAKOMJICHUE C
oOpa3iiaMu OKCHJOB M OINHUCAHUE WX CBOWMCTB, IMOJy4YEeHHE, COOUpaHUE,
pacrio3HaBaHWE€ U U3YYEHHE  CBOMCTB  Bojiopoja  (TopeHwue),
B3auMmojencTeue Bojgopoga ¢ okcuaom meau  (II)  (Bo3mokHO
UCIIOJIb30BaHUE BHJCOMATEPHAIOB), HaOIIOJeHHEe OOpas3IloB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH PacTBOPEHHUS BEIECTB
C  pa3IUYHONM  pacTBOPUMOCTHIO, TMPHUTOTOBJIECHHUE  PACTBOPOB  C

orpenenéHHoN MaccoBOM nonei pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHUE BOJbI C METAJIaMU (HAaTpUEeM M KajibIleM) (BO3MOXHO
UCIOJIb30BaHHE BUJIEOMAaTEPUAJIOB), UCCIIEJIOBAHNE o0pas1oB

HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIO/IEHUE W3MEHEHUS
OKpacKM HHIUKATOPOB B pACTBOPAX KHUCIOT M UIEJNOYEH, H3Y4YECHUE
B3aumozeincTeus okcuga meau () ¢ pactBopom cepHOW KUCIOTHI, KUCIOT
C MeTajulaMHu, peakUWil HEUTpalu3alud, MOJy4YEHUE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METallla JPYyrMM M3 pacTBopa COJH,
pelIeHrEe SKCIEPUMEHTANIBHBIX 3aJad 1o TeMme «BakHeilline Kiacchl
HEOPraHUYECKUX COCTUHEHUI.

IMepuoauueckuii 3axkoH u Ilepumognueckasi cucrema XUMHYECKHX
sjemeHToB JI. . MenpneneeBa. CTpoenne aToM0B. XMMUYeCKasi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKY KIacCUPUKALIUA XUMUYECKUX dJIeMEeHTOB. [loHsTHE
O Tpylmax CXOAHBIX 3JIEMEHTOB (LIEJIOYHbIE M IIEJTOYHO3EMEIbHBIE
METaJlJIbl, TaJOT€Hbl, WHEPTHBIE Tra3bl). DJIEMEHTHI, KOTOpbIE O0O0pa3yroT
aM(pOTEpHBIEC OKCUBI U THAPOKCHUIBI.

[lepuonnuecknit 3akoH. Ilepuonnueckass cucremMa XUMHYECKUX
anemeHToB JI. . MenneneeBa. KopoTrkonepuoanas v AJIMHHOIIEPUOIHAS
dopmbr  Ilepromuueckoid cucTeMbl XUMHUYECKuX d3iemeHToB . M.
MenpneneeBa. Ilepuonst m rpynnbel. DU3HYECKHIT CMBICH TMOPSAKOBOTO
HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIHI SJIEMEHTA.



Crpoenue aromoB. CocTtaB aTOMHBIX saep. M30Tombl. DIEKTPOHBI.
CtpoeHue »HJIEKTPOHHBIX 000JI0OYEK aTOMOB MepBbIX 20 XUMHUECKUX
aneMeHToB [lepuonnueckoir cucremsl 1. . Menneneesa. XapakrepucTuka
XUMHYECKOT0 3JIEMEHTA I10 €ro MoJiokeHuto B [lepuonnueckon cucreme /1.
N. Menneneena.

3aKOHOMEPHOCTH  HW3MEHEHHUsI  pajJuyca aToOMOB  XUMHUYECKUX
AJIEMEHTOB, METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO Tpymnmam u
nepuojam.

3nauenue Ilepuognueckoro 3akoHa u Ilepuoauyeckoi CHUCTEMBI
XUMUYECKUX JJIEMEHTOB [UJIsi pa3BUTUS Hayku W mnpaxktuku. . W.
MenneneeB — y4EHBIN U TPaXKJaHVH.

Xumudeckas cBsizb. KoBasieHTHast (ToJyisipHasi U HEMOJSIpHAsi) CBSI3b.
DIEKTPOOTPHUIIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp okuciieHHs. OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH.
[Iponiecchl okucaeHus U BOcCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydeHre  0oOpa3lloOB  BEIIECTB  METAJUIOB W HEMETaJlIOB,
B3aUMOJCHCTBHE THUIPOKCHIA IMHKA C PacTBOPaAaMU KHCIOT W IIEJIOYEH,
IPOBEJACHUE OMNBITOB, WUIIOCTPUPYIOIIUX MIPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX  peakuuil  (TOpeHue, peakiuu  pa3ioKeHUs,
COCJIMHECHUA).

Mescnpeomemmnuwie cea3u

Peanuzanusa MexnpeAMETHbIX CBA3€H NpH U3YYEHUH XUMHUHU B &
KJIACCe OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHME KaK OOIUX €CTeCTBEHHO-
Hay4YHbIX TOHSTUN, TaK WU TOHSATUN, SBISIOIIMXCS CUCTEMHBIMHU s
OTJIEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTecTBEHHO-HAyUYHBIE TMOHSATHS: HAyYHBIH (PaKT, TUIOTE3A,
TEOpHs, 3aKOH, aHajgu3, CHUHTE3, Kilaccu(ukauus, MNePUOTUIHOCTD,
HAOJIOZICHUE, OKCIIEPUMEHT, MOJICJIMPOBAHNE, W3MEPEHHE, MOJIEb,
SIBJICHUE.

®u3nka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIH]I,
M30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUECKUIN 3apsiji, BEIIECTBO,
Teno, o0BEM, arperaTHoe COCTOSHME BEIeCTBa, Tra3, (Qusndeckue
BEJIMYMHBI, €JUHULIBI U3MEPEHUS, KOCMOC, IJIAaHEThI, 3BE3/1bI, COJHIIE.

buonorus: dbotocunTes, apixanue, onocdepa.



I'eorpadus: armocdepa, rugpocdepa, MUHEPATIBI, TOPHBIE MOPOIBI,
MOJIE3HbIE NCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XxXUMHYecKasi peakuus

[lepuonnueckuit 3axkoH. llepuomnueckass cucremMa XHUMHUYECKUX
sanementoB J[. M. MengeneeBa. CtpoeHne aromMoB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMHYECKUX JJIEMEHTOB TMEPBBIX TPEX MEPUOIOB,
Kallis, KalblMs W WX COCAMHEHUW B COOTBETCTBUU C TOJIOKEHHEM
sneMeHToB B [lepruoandeckoii cucreMe U CTPOEGHUEM MX aTOMOB.

Ctpoenue  BemiecTBa:  BHUIbl  XUMUYECKOM  cBsi3u.  Tumbl
KPUCTANTMYECKUX PEMIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUTMYECKON PEIIETKH U BUA XUMUYECKOU CBSI3H.

Knaccudukamuss u HOMEHKIATypa HEOPraHMYECKHMX  BEIECTB.
XVMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kjaccam
HEOpPraHMYEeCKUX COCIMHEHMH, TEeHEeTUYeCKas CBA3b HEOPraHUYeCKHX
BEIIECTB.

Knaccudukanus XUMUYECKUX pEaKUUid MO Pa3Iu4yHbIM TMPU3HAKAM
(Mo YMCcy U COCTaBY YYaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
abdexTy, Mo U3MEHEHHUIO CTENEHENW OKHUCIICHHUS XWMUYECKUX DJIEMEHTOB,
o 0OpaTUMOCTH, MO YYaCTUIO KaTalau3aTropa). DK30- U SHIOTCPMUUECKHE
peakiuu, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTve 0 ckopocTH XUMHUECKOH peakiuu. [IoHsaTHE 00 0OpaTHUMBIX
U HEOOpaTUMBIX XWUMHUYECKUX peakuusx. [loHsATHE O TOMOTreHHBIX U
reteporeHHbix peakuusx. [lonarue o karanuze. lloHsTHEe 0 XUMHYECKOM
paBHOBecuU. DaKTOPHI, BIUAIONIME HA CKOPOCTh XMMHUYECKON pEAKUUH U
II0JIO)KEHUE XUMHYECKOTO PABHOBECHSI.

OKHCITUTETHPHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU, IJICKTPOHHBIN OanaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBieHHE YpaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH C HUCIOJB30BAaHUEM METOJa
3JIEKTPOHHOTO OajaHca.

Teopust  3NEKTPOJIUTHUYECKONM  HUCCOLMAIUMU.  DIJEKTPOJIUTHl U
HERJIEeKTpoNuThl. KaTHoHbl, aHMOHBI. MeXaHu3M AHCCOLMAlMU BEUIECTB C
pa3IUYHBIMU  BUJAMH XUMHYECKOM cBsi3u. CTeneHb AHCCOLMAIUU.
CuiibHbIE U CNTa0bIE JIEKTPOIUTHI.



Peakiun noHHOro oOMeHa. YcinoBHUSl MPOTEKAHUS PeakUuidl MOHHOIO
oOMEeHa, TIOJIHbIE U COKpPAILLEHHbIE HOHHBIE YpaBHEHUs peakuuid. CBoHCTBa
KHCJIOT, OCHOBaHMM M cojied B CBeTe IMpeJcTaBleHuil 00
AIEKTPOJUTHYECKON JHcconuanuu. KadecTBEHHbIE pEakUMh Ha HWOHBL.
[TonsTHE O TUAPOIU3E COJIEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C  MOJACISIMM  KPUCTAUIMYECKUX  PEHIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB U HEMETa/IOB (rpaduTta U aniMasa),
CIIOKHBIX BEIIECTB (XJOpHUJia HATPHs), HCCICIOBAHUE 3aBUCUMOCTHU
CKOPOCTH XUMHYECKOW pPEaKIMU OT BO3JICHCTBUS paszIMUYHBIX (PaKTOPOB,
UCCIICIOBAaHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca
JTUCCOIMAIIMM  KUCIIOT, IeJIoYel W coyieil (BO3MOXKHO UCIIOJIb30BaHUE
BUJICO MaTEPHAJIOB), MPOBEJCHUE OMBITOB, WUTIOCTPUPYIOIINX MPU3HAKU
MPOTEKaHUs PeaKluii HOHHOTO oOMeHa (0Opa3oBaHUE OCaJiKa, BHIJCICHUE
raza, oOpa3oBaHUE BOJbI), OMNBITOB, WUIIOCTPUPYIOIINX TMPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHue,  peakuuu
Pa3lIOKEHUsA, COCIMHEHUS), PACIO3HABaHUE HEOPraHUYECKHX BEIIECTB C
MOMOIIBIO Ka4e€CTBEHHBIX peakui Ha WOHBI, peuieHue
AKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJibl U X COeITMHEHUS

O6mast xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapakTepHble cTemneHu okucieHua. CtpoeHue u (Qu3MyecKkue CBONCTBA
IPOCTHIX BEIIECTB — raJJOT€HOB. XUMUYECKHE CBOMCTBA HAa MPUMEPE XJIOpa
(B3auMoJIeiiCcTBHE C MeETaJllIaMH, HEeMeTalllaMH, ieao4amMu).
XnopoBogopoa. ConsiHas KUCIOTa, XMMHYECKHUE CBOWCTBA, MOJYyYEHHE,
IpUMEHEeHHe. [[elicTBrE XJIopa M XJIOPOBOAOPOJa HAa OPraHU3M YeJIOBEKa.
Baxuenmue XJ10puabl U UX HAXO0XKICHUE B IPUPO/IE.

O6mrast xapaktepuctuka snemeHToB VIA-rpynmel. OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEpHble CTeNeHH okucieHus. CTpoeHue u
¢uznueckre CBOMCTBA TPOCTHIX BEIIECTB — KHUCJIOPOJa H  CEpPHI.
AnnoTponHble MOIU(PUKALIMN KUCTOPOJa U cepbl. XMMUYECKHE CBOMCTBA
ceppl. CepoBomopos, CTpoeHHE, (DU3UYECKHE M XUMUUYECKHE CBOMCTBA.
Oxkcuapl cepbl KaK MPeACTaBUTENN KUCIOTHBIX OKCUI0B. CepHasi KHUCIIOTa,
du3nUecKkue U XUMHUUYECKUE CBOMCTBA (0OIME Kak MPEACTAaBUTEINs Kilacca
KUCJIOT U crnenuduyeckue). XuMUUYECKUE PEakiuu, JieKalllue B OCHOBE



MPOMBIIIEHHOTO CHoco0a MOJdy4YyeHusi CepHOW Kuciotel. llpuMeHnenue
cepHoil KucnoThl. COJM CEepHOM KHCIIOThl, KAayeCTBEHHAas peaKIus Ha
cynbdar-uoH. Haxoxnenne ceppl U €€ COEAMHEHUH B MPUPOJE.
XUMHUYECKOEe 3arps3HEHHE OKPYKAIOIIEH Cpelbl COCAMHEHHUSIMHU CEphbl
(KUCTIOTHBIE JOXIM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
peI0TBPAILCHHUS.

O6mass xapaktepucTuka »siemMeHToB VA-rpynnbl. OcobeHHOCTH
CTPOEHHUSI  aTOMOB,  XapakKTEepHblE  CTENEHM  OKHUCIeHUd.  A3O0T,
pacnpocTpaHeHre B Mpupoje, (HU3MUYECKHE W XUMUYECKHE CBOWCTBA.
Kpyrosopor a3zorta B mpupoje. AMMHUak, ero puanyeckue U XUMHUYECKUE
CBOICTBA, monyuyeHue u npumeHeHue. Coyin aMMOHUS, UX (QU3HUECKUE U
XUMHYECKUE CBOMCTBa, MpuMeHeHue. KayecTBeHHash peakiusi Ha HOHBI
aMMOHMS. A30THasi KHCIIOTa, €€ mojydeHue, pU3nyeckue u XUMHUYECKUE
cBoiicTBa (0OIIMe Kak MPEACTaBUTENS Kilacca KUCIOT U CHelUu(UUYECKUe).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KaueCTBE MHUHEPAJBbHBIX
yII0OpEHUIA. XUMHUYECKOE  3arpsi3HEHHE  OKpYy)Karomieil  cpenbl
COCIMHEHUAMHM a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3/1yXa, MOYBBI U
Bog0EéMOB). Docdop, amnorpornubie Moaudukamuu dochopa, Guznueckue
u xumuueckue cBoictBa. Okxcua dochopa (V) u dochopHas Kuciora,
dbu3mveckue W XUMHYECKHE CBOWCTBA, mojydeHue. Vcnonp3oBanue
¢docharoB B KauecTBe MUHEPATBHBIX YI0OPCHHIA.

O6mas xapaktepuctuka 3ieMeHToB |VA-rpynmel. OcoOGeHHOCTH
CTpOEHHUSI aTOMOB, XapaKTEepHbIE CTENEHU OKHUCICHHS. YTIEpO.,
AJUTOTPOTNHBIE MOIU(DHUKAIIMY, paCTIPOCTpaHEHUE B TIpUpoie, pundeckue u
XUMHUYECKHEe CBOMCTBA. AncopOrusa. KpyroBopoT yriepoma B IpHpO/IE.
Oxcunpl yriaepoja, nx GU3NIECKue U XUMUYECKUE CBOMCTBA, JICHCTBUE HA
KUBBIC OpPraHU3Mbl, TIOJIYYEHUE M MPUMEHEHUE. OKOJIOTHYECKHUE
mpoOIeMBbl, CBsI3aHHBIE ¢ OKcuaoM yrieponaa (1V), rumoresa riobanbHOTO
MOTETUICHUS KJIMMaTa, TapHUKOBBIN d(pekT. YrompHas KucioTa u e€ coiu,
uX (Pu3NUECKNe M XHMHYECKHE CBOMCTBA, MOJNYYCHHE WM TPUMCHCHHE.
KauectBennas peakiusi Ha kKapOooHaT-uOHBI. Vcnons3oBaHne kapOOHATOB B
OBITY, METUIIMHE, TPOMBIITUICHHOCTH U CEILCKOM XO3SIICTBE.

[lepBoHauanbHble MOHATUS OO0 OpPraHUYECKUX BEIIECTBAX Kak o
COCMHEHUAX yriaepojna (MeTaH, OTaH, OTWIEH, alleTUIEH, 3TaHOI,
[JIMIEPUH, YKCyCHas KucioTa). IIpupojHble MCTOYHUKH YTIEBOJIOPOI0OB



(yrousib, NIpUpOAHBINA ra3, HePTh), MPOAYKTHI UX MepepadboTku (OEH3UH), UX
poJib B OBITY M TPOMBINIICHHOCTH. [IOHSITHE O OMOJOTHYECKH Ba)KHBIX
BEIllECTBAX: JXUpaX, OelKkax, yrieBoJlax — U UX POJIM B JKU3HU YEJIOBEKA.
MartepruallbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUIECKUX COSTMHCHUH.

KpemHuii, ero ¢usmueckue M XMMUYECKUE CBOWCTBA, MOIYYEHUE U
npumeHnenne. CoenuHeHUs KpeMHUs B npupoze. OOiue mpeacTaBieHus
06 okcuae kpemHus (IV) u xkpemHueBoil kwuciore. CWIMKATBI, HUX
UCIIOJIb30BaHKE B OBITY, B MMPOMBIIUICHHOCTH. Ba)KHEHIITE CTPOUTEIIBHBIC
MaTepuasbl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH, keye300eToH. [IpobaemMbl
0€30MacCHOr0 HUCIOIb30BAHUS CTPOUTEIBHBIX MAaTepUaOB B MTOBCEIHEBHOM
KU3HU.

Xumuueckuii IKCnepumenn .

u3ydeHrne oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISHOMU
KHCJIOTBI, TPOBEJACHUEC KAYCCTBCHHBIX PEAKIUH Ha XJIOPUA-HOHBI U
HAOJIIOICHUEe TPHU3HAKOB UX MPOTEKAHMsS, OMbBITHI, OTpPaXKaroOIINe
¢uznueckre W XMMHUYECKHE CBOMCTBAa TallOTEHOB M HUX COEAUHEHUH
(BOBMOXHO  HMCIOJIb30BAaHME  BHJIEOMATEPUANIOB), O3HAKOMJICHHE C
oOpa3laMu XJIOpUIOB (TaTIOTEHUIOB), O3HAKOMIIEHHE ¢ 00pa3liaMu Cephl U
e€ CcoenMHEHUSIMH (BO3MOXKHO HCIOJB30BAHHE BHUJACOMATEPUAIIOB),
HaOMIOJeHHe  Tporecca  OOyriMBaHUS  caxapa ToJa  JICHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3YYECHHUE XHMHUUYECKUX CBOWCTB
pa30aBICHHON CEpPHOM KHUCIIOTHI, MPOBEJICHHUE KAa4eCTBEHHOW pEeaKIuy Ha
cynb(dar-uoH U HabItO/IeHHe TpU3HaKa e€ MPOTeKaHUs, 03HAKOMJICHUE C
¢uznuecknuMu cBOMCTBaMU a3ota, hochopa M UX COSAMHEHHUHN (BO3MOXKHO
WCIIOJIb30BAaHUE BUIEOMATEPUANIOB), OoOpa3liaMu a30THBIX M (HOCHOPHBIX
yI0OpeHuid, monydeHue, coonpanue, pacrio3HaBaHWe U U3yUYEHHE CBOWCTB
aMMHUaka, TPOBEJCHHE KA4YeCTBCHHBIX pEaKIMii Ha WOH aMMOHHUS U
dochaT-nOH W M3ydYeHHE TPU3HAKOB WX MPOTCKAHUS, B3aMMOJICHCTBUE
KOHIICHTPUPOBAHHOM  a30THOM  KHCJIOTBI €  MeApl0  (BO3MOXKHO
MCITOJIb30BAaHUE BUICOMATEPUATIOB), U3YUYCHHE MOJIEICH KPUCTATTMISCKUX
peméTok anMasa, Tpadwura, (QyiepeHa, O3HAKOMIIEHHE C MPOIECCOM
anacopOIMM  pacTBOPEHHBIX  BEHIECTB  AKTHBUPOBAHHBIM  YIUIEM |
YCTPOUCTBOM TMPOTHBOTA3a, IMOIY4YCHUE, COOMpAHHME, DPACIIO3HABAHUE W
M3y4YeHHE CBONCTB YTJIEKUCIIOTO Ta3a, MPOBEICHUE KAYeCTBEHHBIX PEAKITHA
Ha KapOOHAT W CWJIMKAT-WOHBI M HM3yYEHHWE MPU3HAKOB WX TMPOTEKAHWS,



O3HAKOMJICHHE C IPOAYKLMEN CUIMKATHOW NPOMBILUIEHHOCTH, PELICHUE
AKCIEPUMEHTAJBHBIX 3aJad MO0 TeMe «BaxHelline HeMeTalbl U X
COEIMHECHUSD.

MeTta/uibl M UX COCAHMHEHUSI

OO6mass XapakTepUCTHKAa XUMHYECKUX DJIEMEHTOB — METAJJIOB Ha
OCHOBAaHMHM HUX TOJOXEHUd B llepuoauueckod CHUCTEME XUMHYECKUX
sanemeHToB J[. 1. MenneneeBa u ctpoenusi atromoB. CTpoeHUE METaIJIOB.
Mertamndeckass CBsi3b M METaJUIMYECKas KPUCTAUIMYECKasl pelIeTKa.
DJIEKTPOXUMUYECKUIM  PSJlT  HAOPSDKEHWM  MeTauioB. (Du3nMyeckue U
XUMUYECKHE CBOMCTBA MeTajiioB. OO0IIMe crocoObl MOMyYeHUST METAILIOB.
[TonsiTHE O KOpPpPO3WM METAUIOB, OCHOBHBIE CIOCOOBI 3aIUTHl HX OT
koppo3un. CmnaBbl (CTalb, YYTyH, MJIOPAIIOMUHUN, OpoH3a) M HX
IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTauibl: TonokeHue B Ilepuoanveckoil cucteme
xumuueckux dsemeHtoB JI. WM. MenneneeBa, CTpoeHHME HX aTOMOB,
HaxoXJeHue B mpupone. Pu3nyeckue MU XUMUYECKUE CBOMCTBa (Ha
npumepe HaTpus W Kanus). OKCHUIBI W TUIPOKCHUIBI HATPHUS WM KaJusl.
[IprMeHeHne MEen0YHbIX METAJUIOB U UX COCITMHEHUM.

[[lenoyHO3EMENBHBIE METAUIBI MAarHUd W KAJIbLHM: TOJIOKEHUE B
[Tepuonuueckoit cucremMe xumudyeckux 3yeMeHToB [[. M. Mennaeneena,
CTPOEHUE UX aTOMOB, HaX0XAEHUE B Ipupoie. PU3NYECKue U XUMUUYECKUE
CBOWMCTBAa MarHusi U Kajblivs. BaxkueWmue coequHEHUs Kaiablus (OKCHI,
TUAPOKCHU, coin). JKECTKOCTH BOJBI U CITIOCOOBI €€ YCTpaHEHHS.

ANIOMHUHMI: TIOJIOkKEHHE B lleproanueckor CHCTEME XUMHUYECKUX
snemenToB JI. 1. MenaeneeBa, CTpoeHHuE aTOMa, HaXOXJICHUE B MPUPOJE.
duznyeckue U XMMUYECKUE CBOMCTBA almfOMUHUA. AMDOTEpHBIE CBONCTBA
OKCHJIa ¥ TUAPOKCHUIA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmoguyeckold CcuCTeMe XHUMHUYECKUX
snemenToB JI. 1. MenaeneeBa, CTpoeHUE aTOMa, HAXOXJICHUE B MPUPOJIE.
dusnueckue U XUMUYECKHE CBOMCTBa kene3a. OKCHIbl, THAPOKCHIABI U
conn xkene3a (I1) u xxenesza (I1l), ux cocras, cBolicTBa U NoJIyYeHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (DU3UYECKUMU
CBOMCTBaMH, H3y4Y€HUE PE3YyJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
WCIOJb30BaHUE  BUJEOMATEPUATIOB), OCOOCHHOCTEM B3aUMOJEHUCTBUS



OKCHJIa KaJbllsd ¢ HATpUs C BOJOW (BO3MOXHO HCIOJIB30BAHUE
BHUJICOMATEPUATIOB), HCCIEIOBAHHE CBOWCTB JKECTKOM BOJIBI, IIpoliecca
TOpeHusl  Keje3a B KHUCJIOpojae  (BO3MOXHO  HCIOJB30BaHUE
BUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUs KauyeCTBEHHBIX pEaKIUil Ha
WOHBI: MarHus, KaJblMs, adloMUHUS, uHKa, xkeme3a (1) u xemesza (M),
menu (1), HaGtoneHne U onMcaHue MPOIECCOB OKpaITWBaHUs IUIAMEHU
MOHAMU HATpUs, Kajaus U Kaiablusid (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMAaTepUaIoB), HCCIe0BaHUEe aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHUS ¥ TUAPOKCHUJIA IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a4a4 M0
TeMme «BaxkHelme MeTauibl U UX COEAUHECHUSD.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOM KWU3HU YEJIOBEKA.
be3onacHoe wucmonb30BaHUE BEIIECTB M XMMHYECKHUX PEaKIuid B OBITY.
ITepBas momoIib TP XUMUYECKUX OKOTaX U OTPABICHUSIX.

XUMHUYECKOe 3arpsi3HEHHE OKpyKawlel cpeasl  (TpenenbHas
JONycTUMasi KOHLEHTpauus BemecTB, aainee — IIJK). Ponp xumuu B
PEIICHUH SKOJOTUYECKUX TIPOOIIEM.

Xumuueckuit IKCnepumenm:

u3ydyeHre oOpa3lioB MarepuansoB (CTEKIO, CIUIaBbl METaJUIOB,
NOJINIMEPHBIE MATEPHUAIIbI ).

Mescnpeomemmnuwie ceazu

Peanuzanusa mexnpeAMETHbIX CBA3€W MNpH U3YyYEHUH XUMHUU B 9
KJIACCe OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
Hay4YHbIX TMOHSTUM, TaK U TOHSATUN, SBISIOIIMXCS CUCTEMHBIMU IS
OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [TUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIE TMOHSATHS: HAyYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHUs, aHalu3, CHUHTE3, KiIacCUPUKAIMSI, TEPHUOJUIHOCTD,
HAOJIOICHUE, OKCIIEPUMEHT, MOJEINUPOBAaHUE, W3MEpPEHUEe, MO/Ieb,
SIBJICHHE, TAPHUKOBBIHN 2P (HEKT, TEXHOJIOTHsI, MAaTepUAJIBI.

®usukKa: MaTepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJIH],
W30TONBI,  PAAUOAKTUBHOCTb,  MOJIEKYJIA,  JJIEKTPUYECKHM  3apsih,
MIPOBOJIHUKH, TMOJYNPOBOJHUKHU, AUDIIEKTPUKU, (HOTOIIEMEHT, BEUIECTBO,
Teno, OO0BEM, arperaTHO€ COCTOSIHME BEIECTBa, Tra3, PpacTBOp,
pacTBOPUMOCTb, KpHUCTA/NIMUECKass pel€Tka, CIUIaBbl, (QPU3HUECKUE



BEJIMUMHBI, €UHUIIBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, TJIAHETHI,
3BE3b1, COJHIIE.

buonorusi:  orocunres, apixanue, Ouocdepa, IKOCHUCTEMA,
MUHEpaTbHBIE ynoopeHus, MUKPOIJIEMEHTHI, MaKpOdIJIEMEHTHI,
MUTaTeIbHbIC BEIIECTBRA.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE MOPOIBI,
MOJIE3HBIC UCKOMaeMble, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUS INPOI'PAMMDBI
nHo XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC PE3yJbTAaThl OCBOCHHS MPOTrPaMMbl OCHOBHOT'O OOIIETO
o0pa30oBaHUs JOCTHTAIOTCS B XOJi¢ OOYYCHHUS XMMHH B €IMHCTBE YYCOHOU
U BOCITUTATEIIBHOW JICSITCIIBHOCTH B COOTBETCTBUU C TPATUITMOHHBIMH
POCCHIICKUMU COIMOKYJIbTYPHBIMHU U JIyXOBHO-HPaBCTBCHHBIMU
IIEHHOCTSIMH, TMPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEICHUS
M CHOCOOCTBYIOT  TMpoleccaM  CaMOTIO3HAHWS, CaMOpPa3BUTHS U
COLMATH3AIH 00YJarOIIHXCSI.

JIMYHOCTHBIE PE3YJIbTaTBl OTPAKAIOT TOTOBHOCTh OOYYaroIIuXcs
PYKOBOJICTBOBAThCSI CHCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OPHCHTAIMH |
paciIipeHre OmbITa ASSTEIHHOCTH HA €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) MaTpMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOT'O  OTHOIICHHS K OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M  HAy4YHOMY HACJleAulo, TOHUMAaHUS  3HAYCHHUS
XUMHYECKOM HayKd B >KU3HH COBPEMEHHOr0 OOIlecTBa, CIHOCOOHOCTH
BJIAQJI€Th JOCTOBEpHON WHPOpMANME O TMepeAoBbIX TOCTIKCHHUSIX U
OTKPBITUSIX MHUPOBOM M OTCYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEJICTABIICHUSI O COIMMAIBHBIX HOPMAaX ¥ MpaBUIaX MEXITMIHOCTHBIX
OTHOIICHWH B KOJUICKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B
OOIIIECTBEHHO TIOJIE3HOM, Y4YEeOHOMCCIENOBATEIbCKONH, TBOPUYECKOW U
IPYTUX BUJAX NESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM
JIESTEIPHOCTA TIPW  BBITIOJIHCHWH Yy4YEOHBIX, ITO3HABATEIBHBIX 3ajad,
BBITIOJTHEHUN XUMHUYECKUX YKCIIEPUMEHTOB, CO3JJaHUN yUEOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aMMONOHMMAHHWIO W B3aWMOIIOMOIIM B MPOIECCE ITOU
y4eOHOW JesATeNbHOCTH, TOTOBHOCTH OIICHWBATh CBOE TOBEICHUE W
MOCTYIIKM CBOUX TOBAPHIIEH C TO3UIIMN HPABCTBEHHBIX U MPABOBHIX HOPM
C Y4ETOM OCO3HAHUA MOCJIEACTBUIN MOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECCKUE TPEACTABICHUS O BEHIECTBE W XUMHUUYECKOU
peaKiuu, COOTBETCTBYIOIIHNE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU H



COCTAaBIIAIOIIME OCHOBY JJI MOHMMAaHMsI CYUIHOCTH HAYYHOM KapTUHBI
MUpa, TMpeAcTaBlIeHUs OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS
MPUPOABI, B3aUMOCBSI34X YEJIOBEKA C MPUPOJHON CPEOi, O PO XUMHH B
[I03HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIPABIICHHBIE HA TOJYYEHHUE HOBBIX
3HAHMM 10 XUMHUHM, HEOO0XOoauMble s OOBACHEHHsS] HAOII0JaeMbIX
OpoLEeccOB U SIBJICHUH, TMO3HABAaTEIbHOM, WH(POPMAIMOHHON W
YUTATENbCKOW KYJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIbHON pabOThI
C yuyeOHBIMH TEKCTaMM, CIPABOYHOW JIUTEPATypOH, JTOCTYIMHBIMU
TEXHUYECKUMU CPEJCTBAMHU MH(GOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K 00yUYEeHHIO U TIO3HAHUIO, JTF0003HATENBHOCTD, TOTOBHOCTh U
CIIOCOOHOCTh K €aMOOOpa3OBaHHIO, MPOEKTHOW M MCCIEN0BATEIbCKON
NESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBIEHHOCTH U YPOBHS
oOydeHHsl B JaJIbHEUIIEM;

4) popMHPOBAHUS KYJIBTYPHI 310POBBSI:

OCO3HAHHE IIEHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 JKHU3HH, OCO3HAHHE
MOCJICJICTBUN M HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aKOTOJIs,
HApKOTUKOB,  KypeHHs),  HEOOXOJWMOCTH  COOJIFOACHUS  IIPaBUII
0€30IacHOCTH TIPU OOpaIlleHUH ¢ XUMHYECKHMH BEIIECTBAMHU B OBITY U
pEATBHOU KU3HU,

5) Tpy/10BOr0 BOCIIUTAHHS:

UHTEpEC K TMPaKTHUYECKOMY U3Yy4YeHHIO Tpodeccuii u Tpyna
pPa3sIUYHOTO pOJla, YyBaXEHHE K TPyAy U pe3yldbraraM TpPYIOBOM
JESTENHHOCTH, B TOM YHCIIE HA OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAaHUUN
M0 XWMHH, OCO3HAaHHBI BBIOOD WHIAWUBUAYAIbHOH  TPACKTOPUH
MPOJOIDKEHUsT 00pa3oBaHUS € YYETOM JIMYHOCTHBIX HWHTEPECOB W
CIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHou npoecCUOHANBbHON NIESITENIbHOCTH U Pa3BUTUA HEOOXOAUMBIX
YMEHHUM, TOTOBHOCTh aJJalITUPOBATHCS B TPOPECCUOHAILHON CpEJIE;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

9KOJIOTMYECKH  1IeJIeCO00pa3HOe OTHOUIEHWE K NPHUpPOJAE  Kak
HMCTOYHUKY >KM3HUM Ha 3emJie, OCHOBE €€ CYIIEeCTBOBaHUS, MMOHUMAaHUE
LIEHHOCTH 3J10pOBOro M 0€30macHoro oOpas3a KU3HHU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PU3NYECKOMY U IMCUXHMYECKOMY 370POBBIO,



OCO3HAHUE IIEHHOCTH COOJIIOJIEHUS MpaBUI 0E30MAaCHOT0 MOBEACHUS TPHU
paboTe ¢ BelIeCTBAMU, a TAKXKE B CUTYAIlUSX, YTPOKAIOIINX 3I0POBBIO U
’KU3HU JTI0JICH;

CIIOCOOHOCTH TMPUMEHSATH 3HAHUS, I[OJydyaeMble TMPU U3YUYECHUU
XUMUHU, JJIS PEIICHUs 3aJay, CBSI3aHHBIX C OKPY)KAIoIeW MPUPOTHON
Cpeloid, JJisl TOBBIIIEHUS YPOBHS IKOJOTMYECKOW KYJIbTYPhI, OCO3HAHUS
I00aTBbHOTO XapaKTepa SKOJOTMYECKUX MPOoOIeM M MyTed HX pPEIICHUS
MOCPEJICTBOM METOJOB XHUMHUHU, DKOJOTHMYECKOTO MBIIIICHUS, YMEHHUS
PYKOBOJICTBOBAThCS MM B IO3HABAaTEJIbHOM, KOMMYHHKATHUBHOU W
COLIMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHBI

B cocTtaBe meranpeaMeTHBIX Pe3yabTaTOB BBIACISIIOT 3HAUYMMBIC JIJIS
dbopMupoBaHUsT MUPOBO33PECHUS OOICHAYYHBIC TOHATHS (3aKOH, TEOpUs,
MPUHIUII, TUIOTE3a, (DAKT, CHUCTeMa, MPOIECC, AKCIEPUMEHT U JIpyroe.),
KOTOpBIE HCTOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpeaMeTax H
MO3BOJIAIOT Ha OCHOBE 3HAHMM U3 OTUX MpeaMeToB (OpPMHUPOBATH
IPEACTABICHUE O LIEJIOCTHOW HAyYHOW KapTUHE MUpa, U YHHBEPCAIbHBIE
yueOHbIe JNEHUCTBUS (mo3HaBaTENbHBIE, KOMMYHHKATHBHBIE,
PETYISITUBHBIE), KOTOphIe 00€creuynBarOT (POPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY  TUIAHUPOBAaHUIO M OCYIIECTBICHUIO  Y4eOHOMU
NEeATEIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

YMEHUS HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHHUS TpHU
OCBOCHUHU 3HAHUW: PACKPBHIBATH CMBICI XUMHYECKUX MOHATUM (BBIACISTH
UX XapaKTEepHbIE TMPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JPYTUMU
MOHATHUSMU), KCTIONB30BATh MOHATUS 71l OOBSICHEHHS OTICIbHBIX (aKTOB
U SIBJICHUW, BBIOMPATh OCHOBAaHHMS M KPUTEPUU I KIacCUpUKAUU
XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHii, yCTaHABJIUBATh MPUUYUHHO-
CJICICTBCHHBIE CBS3M MEXIY OOBEKTaMHU W3YUYCHHS, CTPOUTH JOTHUCCKUE
paccyxneHusi (MHAYKTUBHbBIE, JI€NYKTHBHbIE, IO aHaJOTWH), JIeJaTh
BBIBOJIbI U 3aKJIFOYEHUS;

yMEHUE MPUMEHSTh B MpPOIleCCe MO3HAHUSI MOHATHUS (IPEeIMETHbIE U
METanpeIMETHbIC), CUMBOJINUECKUE (3HAKOBBIEC) MOJEIH, UCIOJIb3yEMbIE B
XUMUHU, MPeoOpa30OBbIBATH IIUPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE



MPEACTABIICHUS — XWMHUYECKHH 3HAK (CHMMBOJI JJIEMEHTA), XUMHUYECKasl
dopMyia U ypaBHCHHE XMMHYECKOW pEaKIMH — MPU PEIICHUU ydeOHO-
MMO3HABATEIBHBIX 3a/lad, C Y4YETOM OTHUX MOJCIBHBIX IPEICTABICHHUM
BBISIBIISITh M XapaKTEPH30BaTh CYIICCTBEHHBIC TMPU3HAKK H3ydaeMbIX
O00BEKTOB — XUMHUYECKHX BEIICCTB M XHUMHUYECCKUX PCEAKIMHA, BBISBISATH
o01re 3aKOHOMEPHOCTH, TPUIMHHO-CIICCTBEHHBIE CBSA3H U TIPOTUBOPCUHS
B U3Y4aeMbIX MTPOIIECCaX U SBJICHUSX.

Ba3oBble ucciienoBaTeIbCKHE TeCTBHSA

YMEHHE WCIOJb30BaTh TOCTABJICHHBIE BONPOCHI B  KauyecTBE
WHCTPYMEHTA MO3HAHHUS, & TAKKEC B KAYECTBE OCHOBBI JIsI JOPMUPOBAHUS
TUIIOTE3bI TI0 MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CY)KJICHHUIA;

NpPHOOPETCHHE ONbITa 10 IUTAHUPOBAHWIO, OpTraHW3alldd W
NPOBEJICHUIO YYCHHUECKUX IKCIIEPUMEHTOB, YMCHHE HAOIOAATh 32 XOJI0M
nporiecca, CaMOCTOSITEJIbHO ~ MPOTHO3UPOBATH  €ro  pPe3yJIbTar,
dopmynupoBaTh 0000IIEHHUS] U BBIBOJIBI IO pe3yjibTaTaM MPOBEIEHHOTO
OTIbITa, UCCIIEIOBAHUS, COCTABISATH OTYET O MPOJIeTaHHOMN padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHEe  BbIOMpATh,  aHANM3UPOBATH U  HMHTEPIPETHUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (OPM IPEIICTABICHUS, MOTYy4YaeMyI0 U3
pPa3HbIX HCTOYHHKOB (HAyYHO-TIOMYJISIpHAS JIMTEpaTypa XUMHUYECKOTO
collep KaHMs, CIIpaBOYHBIE MOCOOHUsA, pecypchbl VHTepHeTa), KPUTHUUECKH
OILICHMBATh MPOTUBOPEUMBYIO M HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSATH Pa3IMyHble METOJAbl M 3alpoChl MPU TOUCKE U
orOope MH(OpPMAIMKM W COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX IS
BBHITIOJTHEHUS Y4YEOHBIX W TO3HABATENBHBIX 3a7a4 OMNPEACIEHHOTO THIIA,
MpUOOpPETeHNEe OmbIiTa B 00JIACTU HCIOJIB30BaHUS HMH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHUW, OBJIAJICHHE KYJIbTypOH AaKTUBHOTO
WCIIOJIb30BAaHUSI  PA3JMYHBIX  TOWUCKOBBIX CHCTEM, CaMOCTOSITEIHHO
BEIOWpAaTh ONTHMAIbHYIO (OpMy TpeacTaBieHHs WHOpMauu W
WUTIOCTPUPOBATh  pelIaeMble  3aJa4d  HECIOKHBIMHU  CXEMaMH,
auarpaMMaMu, IpyrumMu popMamu rpaduKi U X KOMOMHAIUSMU;

YMEHHE WCIOJb30BaTh M aHAIM3UPOBATh B IMIpoIecce Y4eOHOW u
HCCJIEIOBATEILCKOW  JESITENIbHOCTH  HWHPOpMAIMi0O O  BIUSHUH
MIPOMBITINICHHOCTH, CEIIbCKOTO XO3fiCTBA M TPAHCIOPTAa HA COCTOSHHE
OKPY’KAIOIIEH MPUPOJTHON CPEIBbI.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeHiCTBUA:

yMEHUs 3aJiaBaTh BOIMPOCHI (B X0J/€ Avaiora U (Wiau) AUCKYCCHH) TIO
CyIIeCTBY oOOCyXKIaeMol Tembl, (GOpPMYJIUPOBATH CBOM IMPEIOKECHUS
OTHOCHUTEJIBHO BBITIOJTHEHUS TTPEJJIOKEHHOM 3a/1a4U;

YMEHHS TMPEICTABIATh MOJYYEHHbIC PE3YJIbTaThl MO3HABATEIHLHON
NEATEIbHOCTA B YCTHBIX W MHCBMEHHBIX TEKCTax; JAeNaTh IMPE3EHTAIUIO
PEe3YyIbTATOB BBIMIOJHEHHUS XUMHUUYECKOTO SKCIEPUMEHTa (J1abopaTOpHOIO
ombITa, JabopaTOpHOM pabOThl MO MCCIEJOBAHUIO CBOMCTB BEIIECTB,
y4eOHOT0 MPOEKTa);

yMEHHUs y4eOHOT0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIILHOM M HCCIIEIOBATEIbCKON JICSTEIbHOCTH TMPU PEIICHUU
BO3HUKAIOUIMX TpoOJsieM Ha OCHOBE YyuéTa OOMMX MHTEPECOB U
COTJIacOBaHMs TMO3UIMK (0OCYyXkAeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JIEMCTBUM, ONpENEICHUEe KPUTEPUEB
10 OIIEHKE KaueCcTBa BBHIMOJIHEHHOW pabOThI U IpyTHUE).

PeryasiTuBHbIC YHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

YMEHUE  CaMOCTOSITEJIBHO  ONpPENENIATh  LEJIH  JAEeSTEIbHOCTH,
IUTAHUPOBATh, OCYIIECTBISATh, KOHTPOJUPOBATh U MpPH HEOOXOIUMOCTHU
KOPPEKTUPOBATh CBOIO JIEITCIBHOCTH, BBIOMpaTh Hanbosee 3(pheKTUBHbBIC
CIocoOBI pelieHusi Y4eOHbIX M TO3HABAaTENbHBIX 33/a4, CAMOCTOSITEIILHO
COCTABJIATh WJIM KOPPEKTUPOBATH MPEIIOKEHHBIN aJITOPUTM JEUCTBUU TTPU
BBITIOJTHEHUH 3aJaHUI ¢ yU4ETOM TMOIYYeHUsI HOBBIX 3HAHUHN 00 M3y4aeMbIX
o0BEKTaX — BENIECTBaX W pEaKlMsIX, OLEHUBATh COOTBETCTBHE
MOJYYEHHOT'O pe3yJibTaTa 3asBJICHHOW LEJIH, YMEHHE HCIOJIb30BaTh M
aHAJM3UPOBATH KOHTEKCTHI, PE/JIaraéMbI€ B YCIOBUU 3aJIaHHIA.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTAaTOB MO OCBOEHHUIO 0053aTEIBHOTO
CONIepKaHMs,  YCTAaHOBJICHHOTO  JaHHOW  denepalbHON  paboueit
MPOTPAMMOM, BBIIEISIOT: OCBOECHHBIE OOYYAIONUMUCA HAYYHBIE 3HAHUA,
YMEHUS U CIOCOObI ASHCTBUH, crienuduuecKue s MPeaMETHOU 00IacTu
«Xumus», BUABl ACATEIBHOCTA MO TOJYYEHHUIO HOBOIO 3HAHUS, €ro
MHTEpIpETAlNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IUYHbBIX YUYEOHBIX
Y HOBBIX CUTYaIlUsX.

K koniy oOydyenus B 8 kiaacce nmpeMeTHbIE pe3yIbTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



e PACKpBIBATH CMBICI OCHOBHBIX XHMHUYECKHX MOHSATHI: aToM,
MOJIEKYJIA, XUMUYECKUI 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE
BELIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAs M MOJIEKYJISIpHAsT Macca, KOJUYECTBO
BEILECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas JI0Jsl XUMHUYECKOIO
AJIEeMEHTa B COEIWHEHUHU, MOJSIPHBIA OOBEM, OKCHJ, KHUCIOTa,
OCHOBAaHUE, COJIb, JJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKasi peaklus, KiaccuuKalus peakluuidl: peakuuu
COEIMHEHUS, PEAKLIMU PA3JI0KEHUS, PEAKIIUU 3aAMELIEHUS, PEAKIIUU
oOMEHa, PK30- M SHIOTEPMUYECKUE PEAKIUHU, TEIIoBOM 3ddekT
peakiuu, SApO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBS3b, MOJSPHAS U
HETOJIIpHAsi KOBaJIEHTHAsl CBA3b, MOHHAs CBsI3b, HMOH, KaTHOH,
aHUOH, pacTBOpP, MaccoBas JIoJisl BellecTBa  (MPOLICHTHAsS
KOHLICHTpAlIMsl) B paCTBOPE;

e WJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHYECKHUX MOHATHU H
OPUMEHATh OSTU TOHATUA TP OIMCAHUM BEIIECTB M HUX
IIpEBPaICHUN;

* CTIOJIH30BAaTh XUMUYECKYI0O CHUMBOJIUKY IJisi cOCTaBieHUs (hopmyi
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

e ONIPENICTISATh  BAJIGHTHOCTh aTOMOB DJJIEMEHTOB B  OWHApHBIX
COCIMHEHUSAX, CTENEHb OKHCICHUS DJJIEMEHTOB B OWHApHBIX
COCMHEHUAX, NPUHAJIEKHOCTh BEHIECTB K OINPEICIEHHOMY
KJIacCy COeAMHEeHW 1o ¢GopMmynaaMm, BHUJ XUMHUYECKOH CBS3HU
(KOBaJIEeHTHAs Y MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSAX;

e packpbiBaTh cMbIci llepmommueckoro 3akona /. M. Menneneena:
JEMOHCTPUPOBATh IOHUMAaHWE IIEPUOJUYECKOM 3aBUCHUMOCTH
CBOWCTB XMMHYECKMX DOJIEMEHTOB OT HX [OJOXEHHUS B
Ilepnognyeckon cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIDHOTO YY€HHS, 3aKOHa
ABorajpo;

 ONTUCHIBATh M XapaKTepu30BaTh Tabmmunyto popmy Ileprnonmaeckoit
CHUCTEMbl XMMHUUYECKUX HJIIEMEHTOB: Pa3inuyaTh MOHATHUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpymnma)y,
MaJjble U OOJIBIINE NEPUOJbI, COOTHOCUTh 0003HAUEHUs, KOTOPbIE



uMeroTcss B Tabmuie «llepuoanueckas cucteMa XUMHUYECKUX
aneMeHToB /. 1I. MeHnneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsij sjpa,
o0111ee YKCIIO AIEKTPOHOB U PACTPENICICHUE UX TI0 AJIEKTPOHHBIM
CJI05IM);

e KJIAaCCU(DUIIMPOBATh  XMMHYECKHUE  DJIEMEHTHI, HEOPTraHHUYEeCKUe
BEIIECTBA, XWMHYECKHE peakiuu (1m0 YuCIy UM COCTaBYy
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D eKTy);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB  PA3JUYHBIX  KJIAcCOB,  TMOJTBEpXJas  OINUCAHUE
npuMepaMyd  MOJEKYJSPHBIX  ypaBHEHUM  COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIni;

¢ IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH TMPOTEKAHHUS XUMUUYECKUX
IPEBPAIIECHUI B PA3JINUYHBIX YCIOBHSIX;

* BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYI0 M MOJISIPHYIO MAaCCHI
BEIIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa Mo ¢dopmyse
COEIMHEHNUS, MACCOBYIO JOJIFO BEIlECTBAa B PacTBOPE, IMPOBOJUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKON peaKlny;

e IPUMEHATh OCHOBHBIE ONEPAIMU MBICIUTEIBHON IEATEIBHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, 0O0O0OIIeHHe, CHUCTEeMAaTH3allHIo,
KJIacCU(UKAIINIO, BBISIBIICHUE MPUYMHHO-CIICJICTBEHHBIX CBS3EH —
IJIA  U3YYCHUS CBOWCTB BEIIECTB M XUMHYECKHX pEaKIUH,
€CTECTBEHHO-HAYyYHbIE METOAbl MO3HAaHUS — HAOIIOJEHUE,
U3MEPEHUE, MOJEIHUPOBAHHE, OSKCIEPUMEHT (peanbHbli U
MBICJICHHBIN );

eCIIEIOBATh IMpaBUJIaM I[OJb30BAHUS XUMUYECKOW TMOCYAOM H
1abopaTopHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUiIaM OOpaIICHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHSIMHU IO BBIMOIHEHHIO
1a060paTOPHBIX XUMUYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO
ra3o000pa3HbIX BEUIECTB (BOJIOPO/IA U KUCIOPO/ia), IPUTOTOBICHUIO
pacTBOpPOB C OIPEACIEHHON MacCOBOM JOJEd PACTBOPEHHOTO
BEIECTBA, TUIAHUPOBATH U MPOBOJIUTh XUMUUYECKUE IKCTIEPUMEHTHI
[0 pPacrloO3HABAHUIO PACTBOPOB WIEJOYEH U KHUCIOT C MOMOIIBIO
WHJUKATOPOB (JaKkMyc, peHondTanent, METUIOPAHXK U IPYTHE).



K koH1y 00ydyeHus B 9 kiacce npeMeTHble pe3yJbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

* PAaCKpBIBATh CMBICII OCHOBHBIX XWUMHWYECKUX IMOHATHI: XUMHYECKUM
JJIEMEHT, aTOM, MOJEKYJa, HWOH, KaTHOH, aHUOH, IIPOCTOE
BELIECTBO, CJIOJKHOE BELIECTBO, BaJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTb, CTENEHb OKHUCJIEHUS, XUMHUYECKas
peakuus, XUMHU4YecKasi CBs3b, TEIUIOBOM 3((EeKT peakiuu, MOJib,
MOJIApPHBI  00BEM, pacTBOp, dJIEKTPOJUTHI, HEIIEKTPOIUTHI,
IEKTPOJUTHYECKAsT AMCCOLMALMs, PEaklUd HOHHOIOo OOMeHa,

KaTaJin3artop, XUMHUYCCKOC PaBHOBCCHUC, O6paTI/IMBIe u
H€O6paTI/IMI)IC PCaKIunu, OKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIC
pPCaKkuuu, OKHUCJINTCIIb, BOCCTAaHOBHUTCIIb, OKHCJICHHUC 151

BOCCTaHOBJICHHE, aJUIOTPONHsi, aM(pOTEPHOCTh, XUMUUYECKasi CBS3b
(koBajJIeHTHAas, HMOHHAs, METAJIMYECKas), KpUCTAUIMYeCKas
pelmETKa, KOPPO3Usl METAIOB, CIUIABBI, CKOPOCTh XWMHYECKOU
peakiuu, npeaenbHo nonyctumas konuentpauus [IJIK Bemectsa;

 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATUUA U
OPUMEHATh OTU TOHATUS TIPU OINUCAHUM BEIIECTB M HUX
IIpEBPaLICHUN;

* ICTIOJIH30BAaTh XUMUYECKYIO CHUMBOJIUKY IJIsi COCTaBieHUs (hopmyi
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONIPEAENATh BAJICHTHOCTh W CTENEHb OKHUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMIIEKHOCTD
BEIIECTB K OMpeNeIEHHOMY KJaccy COeAMHEHUi mo dopmymam,
BUJl XUMUYECKOW CBSI3U (KOBAJEHTHAs, MOHHAs, METAJILINYECKasi) B
HEOPraHWYECKUX COCAUHEHMSAX, 3apsA] HOHA 110 XUMUYECKOHU
dbopmMyIe, xapakTep cpeabl B BOJHBIX PACTBOPaX HEOPTraHUYECKUX
COCMHEHUN, THUIl KPUCTAUIMYECKOM PEIIETKH KOHKPETHOTO
BEILIECTBA;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona /[. . MenneneeBa u
JEMOHCTPUPOBATH €r0 MOHUMAHUE: ONMCHIBATh U XapaKTepU30BaTh
Tabimunyto  ¢opmy [lepmomnueckoil CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB: pa3IN4aTh MOHATUS «TJaBHAs MOArpyImmna (A-rpymnmna)»
u «mnobounas mnoxarpynmna (b-rpymma)», Maible U OoJblIKE
MEepUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HUMEIOTCA B



NEPUOANYECKON TalnHIe, C YHCIOBBIMU XapaKTEPUCTUKAMH
CTPOCHHS aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB W 3apsj sAapa,
oOl1ee Yucio AJIEKTPOHOB U PaCIpeesIieHHE UX M0 3IEKTPOHHBIM
CJI0SIM), OOBSCHITH OOLIUE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
AIIEMEHTOB M WX COCAMHEHHMN B TpEJeiNax MajiblX MEepUOIOB U
TJIABHBIX TIOJTPYII C Y4ETOM CTPOCHUS UX aTOMOB;

e KIACCUPUIIMPOBATh  XUMHUYECKHE DIIEMEHTHI, HEOpPraHHYECKUE
BEIIECTBAa, XUMHUYECKHE peaknuu (10 YHCIy ¢ COCTaBy
YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (deKTy, 1o
M3MEHEHUIO CTETICHEH OKUCIICHUSI XUMHUECKHUX DJIEMEHTOB);

e XapaKTepu3oBaTh  (OMHUCHIBATH) 0OmMEe U  croenuduieckue
XAMHYECKUE CBOWCTBA TIPOCTBIX W CJOXKHBIX  BEIIECTB,
MOJITBEPXK/Iasl OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX M HOHHBIX
YPaBHCHHH COOTBETCTBYIONIUX XUMHUYECKUX PEAKITUI;

¢ COCTaBJISITh YPaBHEHUS DJIEKTPOJMTUYECKOUW JMCCOLMALMU KHUCIOT,
IeJIoUe U COoJiel, MOJIHbIE U COKpPAIIEHHbIE YPaBHEHUS peaKIuil
MOHHOTO OOMEHa, YypaBHEHHS peakiui, MOATBEPKIAIOIINX
CYIIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXAY BellecTBaMU
Pa3TUYHBIX KJIACCOB;

e PACKPBIBATh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
MIOCPEJICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIni;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOXHOCTH  TMPOTEKAHUS  XUMHUYECKHUX  MpEBpalleHUN B
Pa3TUYHBIX YCIOBUSX;

¢ BBIYHUCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO M MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa Mo (opmyie
COEIMHEHHSI, MAaCCOBYIO JIOJIO BELIECTBA B PacTBOpE, NMPOBOJUTH
pacd€Thl IO YPaBHEHUIO XUMUYECKON PEaKIINN;

e COONIFOIaTh TMpaBWIa TOJB30BAHUA XHMHYECKOW TOCYAOH W
1abopaTopHBIM 00OPYIOBAaHHMEM, a TaK)Ke MpaBWIa OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIUSIMU TIO BBITIOJTHCHHIO
1a060paTOPHBIX XUMUYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (AaMMHAaKa U YIJIEKUCIIOro rasa);

¢ IPOBOJIUTH PEAKIIMU, TOATBEPKIAAIONINE KAYSCTBEHHBIM COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM TYTEM XJIOPHU-,



Opomuna-, uoaua-, KapOoHat-, ¢docdar-, cunmkar-, cyiabdar-,
THJAPOKCUI-MOHBI, KAaTHOHBI aMMOHHUS W HMOHBI HW3YYCHHBIX
METaJIIOB, MPUCYTCTBYIOIIHE B BOJTHBIX pacTBopax
HEOpPTaHUYECKUX BEIICCTB;

o IPUMEHATH OCHOBHBIC OTICPAIMHM MBICIUTEILHON JEATEIHPHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIICHHWE, CHCTEMAaTH3aIHIO,
BBISIBJICHUE TIPUYMHHO-CIICJICTBEHHBIX CBS3CH — JUIA W3y4YCHUS
CBOWCTB BEIIECTB U XUMUUYECKUX PEAKIIUHA, €CTCCTBEHHO-HAYYHbBIC
METOJbl TIO3HAHUSA — HAOIOJIEHUE, W3MEpPEHHE, MOJICIHPOBAHHE,
AKCIIEPUMEHT (peabHbIN ¥ MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoJsnyecTBo yacoB
Ne HaunmeHoBaHMe pa3je/ioB U
KoHTpoabHBI
n/m TeM NPOrpaMmbl Bceero oHTpOI ¢
padoThI
Pasznea 1. IlepBoHayasibHble XUMHYECKHE MOHATUSA
Xumusi — BakHast 00J1acTh
€CTECTBO3HAHHUS U
11 . 5)
MIPAKTUYECKON JIEATETbHOCTH
YeJloBeKa
BemectBa n xumMmuueckue
1.2 15 1
peakuuun
Hroro mo pazgeny 20

Paznen 2. Baskneiilue npeacTraBuTe/ i HEOPraHU4eCKUX BellecTB

51 Bosnyx. Kucnopon. Ilonsarue

2.2

6
00 oxcuaax
Bonopon.Ilonstue o 8
KHUCJIOTaX U COJIAX
Bona. PactBopsl. [lonsatue 06 5 1

2.3
OCHOBaHHMAX

IIpakTH4eckue
padoThI

JuekTpoHHble (HU(PpOBLIE)
o0pa3oBaTe/ibHbIE pecypchl

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

24 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [{OK

HEOPraHUYECKUX COCAUHEHUI https://m.edso0.ru/7f41837c

Wroro mo pazueny 30

Paznean 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuN

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema

3.1 XUMUYECKUX dieMeHToB J[. U. 7 bubmorexa [TOK

https://m.edsoo.ru/7f41837¢c

MenneneeBa. CtpoeHue
aroMa

XUMHAYECKAsT CBA3b.

3.2 OKHCIUTENBHO- 8 1 bubnunoteka [IOK

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

BOCCTAaHOBUTCJIbHBIC pCaKINN

WToro 1o pasnen 15 bubnuorexa LIOK
PR https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 Bubmmorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 08 4 >


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

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n MPOrpaMMblI Bcero Koutpoarnbie  Ipakrueckue o0pa3oBaTejbHbIe
padoThI padoThbI pecypesI

Paspnen 1. BemiecTBo 1 XUuMHYeCKHE peaKIUH
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 bubnuoreka [IOK

' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka [IOK

' peaxuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubnuoreka [IOK

' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edsoo.ru/7f41a636

Hroro mo pazgeny 17

Pa3pen 2. Hemerasiibl 1 UX COeTUHEHU ST
91 OO01as XxapakTepUCTUKa XUMUYECKHX 4 1 bubnunoreka [JOK

' anemeHToB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7f41a636

OO01as XxapakTepUCTUKa XUMUYECKHX

2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa LIOK

' PYIHEL &-€p https://m.edsoo.ru/7f41a636

COEJIMHEHUs

53 OO11ast XapakTepUCTUKAa XUMUYECKUX 7 1 bubnuoreka [IOK

aneMeHToB VA-rpymisl. A30T, pocdop u 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

HUX COEIMHEHUSI

OO01as XxapakTepUCTUKA XUMUYECKUX
24 aneMeHToB |VA-rpynnsl. Yraepoa u
KPEeMHHI U UX COCTUHEHHUS

Hroro no pazneny

Paznena 3. MeTajliibl M UX COeIMHEHUA

3.1 OO01me cBOMCTBA METAIIIOB

3.2 Baxkneimne MeTaJUIbl 1 UX COETUHEHUS

Hroro no pazneny

Pasznen 4. Xumusi v OKpy:Kamomas cpeaa

BemectBa n MaTCpHralibl B )KXU3HU
YCI0BCKa

4.1

Hroro o pasaciy

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

25

16

20

68

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
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




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne

n/n

Tema ypoka

[Ipenmer xumuu. Poss xumuu B
JKU3HU YegoBeKka. Tena 1 BelecTBa

Ilonatue o METOJaX ITO3HAaHUA B
XHUMHHN

[IpakTrueckas padota Ne 1
«IIpaBwiia paboThI B 1ab0paTOpUn
1 TIpuéMBbI 0OpaIICHUS C
1a00paTOPHBIM 000PYIOBAaHHEM)

YucToele BENECTBA U CMECH.
CriocoOnl pasneneHus cMmecei

[IpakTuueckas paborta Ne 2
«Pa3nenenne cmeceit (Ha mpumepe
OYHCTKU MTOBAPEHHOM COJIH)»

ATOMEI 1 MOJICKYJIBI

XUMHYECKUE DIIEMEHTBI. 3HAKU

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

bubmuoreka [JOK
https://m.edsoo.ru/ff0d26ca

bubnuoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

10

11

12

13

14

15

16

(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB

[IpocTeie 1 CI0KHBIE BEIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aK0H IMOCTOSHCTBA COCTaBa
BelecTB. Xumuieckas hopmysa.
BaJ'IeHTHOCTI) ATOMOB XUMHUYCCKUX
2JIEMEHTOB

OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocuTenbHAsE MOJIEKYIISIpHAS
Mmacca

MaccoBas J0JIA XUMHUYECKOI'O
9JIEMCHTA B COCAMHCHNU

KomnuectBo Bentectsa. Mob.
MousipHast macca

dusznyeckue 1 XUMHUUYECKHE
SIBJICHUS. XMUMHYECKas peaKuus

HpI/ISHaKI/I " YCJIOBUS NPOTCKAaHUA
XUMHUYCCKUX peaKI_lI/Iﬁ

3aKkoH COXpaHCHU MACChI
BEIIECTB. XHMHUUYECKHE YpaBHCHUA

https://m.edsoo.ru/ff0d2be8

bubmmoreka [{OK
https://m.edsoo.ru/ff0d2a6c¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6moreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bubmuoreka [JOK
https://m.edsoo.ru/ff0d37fa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

17

18

19

20

21

22

23

24

BreraucineHns KoJIm4ecTBa, MacChl
BELIECTBA 0 YPABHEHUSM
XUMHUUYECKUX PeaKInil

Knaccudukanus xuMmuaeckux
peakuuii (CoeqUHEeHMUs],
pa3iokeHus, 3aMelleHns, 0OMeHa)

M. B. JIoMOHOCOB — y4Y€HBIiI-
sHIuKIonequcT. O0o0IIeHNEe 1
cUCTeMAaTHU3alus 3HaHUI

KonTtponbHas padota Nel o teme
«BemiecTBa n XuMHUECKHUE
peaKImm»

Bo3nyx — cMech razos. CocraB
Bo3ayxa. Kucinopoa — sneMeHT u
npocToe BemecTBo. O30H

duznuecKkue 1 XUMUYECKUE
CBOWCTBA KUCIIOpOJIa (PEaKIUu
okucieHus, ropenue). [lonstue 06
OKCHJIaX

Crnioco6bl mostyyeHHst KUCI0po/a B

na6opaTopHH " IPOMBIINIJIICHHOCTH.

HpI/IMeHeHI/IC KHcJiopoaa

TennoBoit 3¢ ekt XumMuIecKoit

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5708

bubmmoreka [{OK
https://m.edsoo.ru/ff0d3f34

bu6moreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6nmoreka [JOK


https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

25

26

27

28

29

30

31

peaKuuu, MOHITHE O
TEPMOXMMHUYECKOM YPABHEHUH,
3K30- ¥ SHJOTEPMUYECKUX
peaKuusx

Tonnuso (He(dTh, Yrojab U METaH).
3arpsi3HeHHe BO3/4yXa, CIOCOObI
€ro npeJoTBpaIleHUs

[IpakTnueckas padora Ne 3 o Teme
«[lonydyenue u cobupanue
KHCJIOPOJa, U3y4EHHE €ro
CBOMCTB»

Boaopon — sneMeHT u mpocToe
BemecTBo. Haxoxenue B mpupoie

dusznueckre U XUMHYECKUE
cBoiicTBa Bojiopoaa. [Ipumenenne
BOJIOpOJIA

ITonsaTue o KUCIOTax U COJISIX

Crnioco6bl nosryyeHust BOAOPOaa B
nabopaTopuu

IIpaktruyeckas padora Ne 4 o reme
«ITomyuenue u cobupanue
BOJIOPO/JIa, U3YUEHHUE €TI0 CBONCTB

https://m.edsoo.ru/ff0d4790

bubmmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6moreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

MonsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brrunciaenus 00€Ma, KOJIMYecTBa
BEIIIECTBA rasa Mo €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WM 00BEMY

Brrunciaenus 006MOB Ta30B MO
YPaBHEHHIO PEaKI[MU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIECHUIH
ra3oB

dusznueckre U XUMHUYECKUE
CBOMCTBA BOJIBI

Cocras ocHoBauuii. [loustue 00
HHIUKATOpax

Bona xak pacTBOpHUTEIb.
Hacslimennsie n HeHaChIIIICHHbBIE
pactBopsl. MaccoBast 10715
BEII[ECTBA B PaCTBOPE

[IpakTuueckas padbora Ne 5 mo Teme
«IIpuroToBieHne pacTBOPOB C
OIpEeNENEHHON MacCOBOM 10JIer
pacTBOPEHHOTO BELIECTBA»

KonTposneHas padota Ne2 o teme
«Kucnopoa. Bomgopoa. Boga»

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d542e

bubmmoreka [{OK
https://m.edsoo.ru/ff0d55a0

bu6moreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

40

41

42

43

44

45

46

47

48

Oxcuapl: cocTaB, KilaccupUKaIs,
HOMEHKJIaTypa

[Tonyuenue n xumuyeckue
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

OcHOBaHUS: COCTaB,
K.]'IaCCI/I(bI/IKaL[I/ISI, HOMeHKJ'IaTypa

HonyquHe U XUMHNYECCKHUEC
CBOMCTBA OCHOBAaHUN

Kucnoter: cocras, knaccudukanms,
HOMEHKJIaTypa

HonyquI/Ie 1 XUMHWYECKHE
CBOMCTBA KHUCJIOT

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI OJMYYCHHS, XUMUYECKHE
CBOMCTBA

[IpakTuueckas paborta Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAMHEHUIN

['enernueckas cBsA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHHUN

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d664e

bubmmoreka [{OK
https://m.edsoo.ru/ff0d664e

bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9474

bubmuoreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9a50



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

49

50

51

52

53

54

55

56

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUH

KonTtponsnas pabora Ne3 no teme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHU "

[TepBbie MOMBITKYM KIacCU(pUKAITTT
XUMHUYECKUX dJIeMeHTOB. IloHsaTue
O Tpynmax CXOIHbIX JIIEMEHTOB

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKnX djeMeHToB 1. 1.
Meunneneena

[lepuopl, TpyIIIbI, MOATPYIIBI

Crpoenue atomoB. CoctaB
aTOMHBIX sifep. M3oTombl

CtpoeHue AIIeKTPOHHBIX 000JI09eK
aTOMOB DJIEMCHTOB
[Tepuoaunueckoit cucrems . U.
MenaeneeBa

XapaKkTepuCTUKa XUMHUYECKOTO
2JIEMEHTA TI0 €r0 MOJIOKEHUIO B
ITepunoanueckoii cucreme Jl. H.

bub6mmoreka [{OK
https://m.edsoo.ru/00ad9cb2

bubmmoreka [{OK
https://m.edsoo.ru/00ad9ela

bu6moreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubmuoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

57

58

59

60

61

62

63

64

65

66

Meunneneena

3nauenue Ilepuoanueckoro 3akoHa
JJIA Ppa3BUTUA HAYKU U IPAKTUKH.
1. . MenneneeB — y4€HBIN,
neaaror U rpaxxaaHuH

DNEeKTPOOTPULIATEIIBHOCTh ATOMOB
XUMHUYECKUX DJIEMEHTOB

HNonnasg xuMudeckast CBsI3b

KoBanentnas nonsipHas
XMUMHYECKasi CBA3b

KoBanentnas HenomnsipHas
XMUMHYECKas CBA3b

CreneHb OKUCIICHUS

OKHUCIIUTEILHO-
BOCCTAaHOBHTEJIbHBIE PEAKITUN

OxHCIUTEIN ¥ BOCCTAHOBHUTEIIN

KonTposnpHas padota Ne4 o teme
«Ctpoenue aroma. XUMHUYECKas
CBSI3b»

PesepBHriit ypok. O600IIeHE U

bubmmoreka [{OK
https://m.edsoo.ru/00ada96e

bu6moreka [IOK
https://m.edsoo.ru/00adaab8

bu6moreka [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bubnuoreka [JOK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [JOK
https://m.edsoo.ru/00adb486

bu6mmoreka [JOK


https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

cUCTeMaTHU3alus 3HaHNI

67 PesepBHblit ypok. O60011IEHNE 1

cUCTeMaTH3alus 3HaHUN

68 PesepBHblit ypok. O6001IEHNE U

cUCTeMaTHu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

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

bubmmoreka [{OK
https://m.edsoo.ru/00ad9cb2

bubmmoreka [{OK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

Tema ypoka

[lepnoanueckuii 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB 1. 1.
Meunneneena

3aKOHOMEPHOCTH B U3MEHEHUHU
CBOWCTB XMMUYECKUX DJIEMEHTOB
MEPBBIX TPEX MTEPUOJOB

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEILEeCTB

Bunnl xumMuueckoii CBSI3U U THIEI
KPUCTAJUTMYECKUX PEIIETOK

KontponbHas padorta Nel o reme
«[loBTOpEHuUe u yroyonenue
3HaHUM OCHOBHBIX pa3/IeJioB
Kypca 8 Kinacca»

KJ'IaCCI/I(I)I/IKaL[I/IH XUMHWUYCCKUX
peaxunﬁ 110 Pa3JINYHbIM

KoaunuyecTBo 4acoB

Bcero

KonTtpoubHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

10

11

12

MpU3HAKaM

[TonsaTHe o ckopocTn
XUMU4ecKoH peakuuu. [Tonstue o
TOMOTEHHBIX U T€TEPOr€HHBIX
peakumsx

ITonaTre 0 XUMHUYIECKOM
paBHOBecuH. DaKTOPHI,
BJIMSIFOIIME HA CKOPOCTh
XUMHUYECKON PEaKIuu 1
MOJI0KECHIE XUMHYECKOTO
paBHOBECHS

OKHCIIUTEILHO-
BOCCTAaHOBHUTEJIbHBIE PEAKITUN

Teopust 37EKTPOTUTUYECKOM
nuccouuanuu. CUIbHbIE U
ci1abbie AIIEKTPOJIUTHI

Honnble ypaBHEHHS peakuuid

XuMHYECKHEe CBOMCTBA KUCIIOT U
OCHOBaHMI B CBETE
MIpeICTaBICHUI 00
ANEKTPOJIUTUYECKOU
JIUCCOIAIIAN

bubmmoreka [{OK
https://m.edsoo.ru/00adbe9a

bu6moreka [IOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bubmuoreka [JOK
https://m.edsoo.ru/00add448

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8



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

13

14

15

16

17

18

19

20

XHUMHUYECKUE CBOMCTBA COJIEHN B
CBETE MpeCTaBIeHUI 00
BIEKTPOIUTHYECKON
JMCCOLIMAlluU

[TonsiTue o ruapoaU3e coJie

O0001IEeHNE U CUCTEMATU3 AN
3HAHUI

[IpakTnueckas pabora Ne 1.
«Pemenne sKkcriepuMeHTaIBHBIX
3amad»

KonTtponbHas padota Ne2 o teme

«INEKTPOIUTHYECKAS
JUCCOIHAINs. XUMUUECKHE
peaKIru B paCTBOPAX»

OO01as XxapakTepucTuKa
rajioreHoB. XMMHUYECKHe
CBOICTBa Ha IIpUMeEpE XJI0pa

XmopoBojopoa. CosstHast
KHCJIOTa, XHMHYECKHE CBOMCTBA,
MOJy4eHUe, IPUMEHEHUE

IIpakTnyeckas padora Ne 2 no
teme «Ilosryuenue costHOM

bub6mmoreka [{OK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6moreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [IOK
https://m.edsoo.ru/00addecO

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edsoo.ru/00ade348



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

21

22

23

24

25

26

27

KHUCJIOTBI, U3y4YECHHE €€ CBOMCTB)

Brruncnenus o ypaBHeHHIM
XUMHUYCCKUX peaKuHﬁ, €CJn OquH
W3 pEeareHTOB JaH B U30BITKE

OO01as XxapakTeprucTuKa
aneMeHToB VIA-rpynmsl

AnnoTtponHsie MOIU(pUKALNUN
cepnl. HaxoxneHue cepol 1 e€
COEJIMHEHUH B MIPUPOJE.
XUMHUYECKUE CBOMCTBA CEPBI

CepoBo0pO, CTPOCHHE,
(buznueckue 1 XuMU4ecKue
CBOICTBa

Oxcuppl cepbl. CepHas KUCIIOTA,
(buznuecKkue 1 XuMU4ecKue
CBOMCTBa, MPUMEHEHUE

XUMUYECKUE PEaKIUH, JeKalue
B OCHOBE ITPOMBIIIICHHOTO
croco0a MoyrydeHus: CepHOM
KHUCJIOTBI. XUMHUYECKOE
3arpsI3HEHUE OKPYKAIOLIEH CpeJIbl
COCMHEHUSIMHU CEPBI

BrIuncinenne MmaccoBoi 10U

bub6mmoreka [{OK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6moreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6nmoreka [JOK


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

28

29

30

31

32

33

BBIXOJIa ITPOAYKTA PEAKLIMHU

OO01as XxapakTepucTUKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IpUpPoJe,
¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA

AmMuak, ero usnyeckue u
XUMHYECKHE CBOIICTBA,
MOJIy4€HUE U IPUMEHEHHE

[TpakTrueckast padota Ne 3 o
teme «llonmyueHne ammuaka,
HU3yYEHHUE €r0 CBOMCTBY

A3oTHas KucioTa, €€ husnueckue
Y XUMHUYECKUE CBOMCTBA

Hcnonb30BaHne HUTPATOB U
coJieli aMMOHUS B Ka4eCTBE
MUHEPAJIbHBIX YIOOPEHHIA.
XUMUYECKOe 3arpsi3HeHUe
OKpPY’KaIoIel cpe/Ibl
COEIMHEHUSIMHU a30Ta

®ochop. Oxeun bochopa (V) u
¢docdopHas kucnora, Gu3nIecKue
Y XUMHUYECKUE CBOMCTBA,

https://m.edsoo.ru/00adec8a

bubmmoreka [{OK
https://m.edsoo.ru/00adeeab

bu6moreka [IOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

34

35

36

37

38

39

40

HOJIy4EHHE

Hcnons3oBanue pochaTo B
Ka4eCTBE MUHEPaIbHBIX
yaoOpeHut. 3arpsi3HeHNE
MIPUPOIHOM cpenbl hochaTamu

Yraepoa, pacipocTpaHEeHHE B
npupo/ie, GU3NIecKue u
XUMHUYECKHE CBOMCTBA

Okcuppl yriaeponaa, ux
(bM3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA. DKOJOTUUECKHE
poOJIeMBI, CBSI3aHHBIC C OKCHUIOM
yriepona (1V)

VYronpHas KHCI0Ta U €€ COon

[IpakTrueckas pabota Ne 4 o
teMe "llonydeHue yriekucioro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uOH"

HCpBOHa‘laJILHLIC MOHATHS 00
OpPraHU4YC€CKUX BCHIECCTBAX KAK O
COCAMHCHUAX yIiiepoa

KpCMHI/Iﬁ n €r0 COCAUHCHUA

bubmmoreka [{OK
https://m.edsoo.ru/00adfc20

bu6moreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [JOK
https://m.edsoo.ru/00ae006¢c

bubmuoreka [JOK
https://m.edsoo.ru/00ae027e

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e

bu6nmoreka [JOK


https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

41

42

43

44

45

46

[IpakTtugeckas padora Ne 5.
PCHICHI/IG BKCHepI/IMCHTaJ'II)HI)IX
3aj1a4d 1Mo TeMe «BakHenmme
HEMCTAJJIBI U UX COCAUHCHU S

KonTponsnas pabora Ne3 no teme
«Baxuenme HeMeTaUIbI U UX
COETMHEHUS

OO01as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
METaJIJIOB. MeTalinuecKkas CBs3b
H MeTaJUTHYECKast
KpPUCTAIUIMYECKAsI PEIIETKA.
duznyeckre CBOMCTBAa METAJIJIOB

XUMHUYECKHAE CBOMCTBA METAJLJIOB.
DIIEKTPOXUMUYECKUI P
HaIpsHKEHUH METaJlIOB

O61ue crnocoObl MOTy4YeHUS
MeTaoB. CiutaBel. BeruncieHus
M0 YPaBHEHUSAM XUMHYECKHUX
peaxiui, eciu OJuH 13
pEareHToB CONEPKUT MPUMECH

Ilonstue o KOppO31Hu METAJIJIOB

https://m.edsoo.ru/00ae080a

bubmmoreka [{OK
https://m.edsoo.ru/00ae0bf2

bu6moreka [IOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156

bubmuoreka [JOK
https://m.edsoo.ru/00ael156

bu6mmoreka [JOK
https://m.edso0.ru/00ael1278



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

47

48

49

50

51

52

53

54

55

56

57

Illenouynbie METAIIIBI

OKCI/II[I)I W TUAPOKCHU/BI HATPUA U
Kajaus

IllenoyHo3eMeENbHBIE METAJIIbI —
KaJIbIIMA U Maroui

Baxxnenmme coequHEHNS
KaITbITNS

O000I1IEHNE U CUCTEMATHA3AIIIS
3HaHUU

JKEcTKOCTE BOIBI M CIIOCOOEI €6
yCTpaHCHHS

[IpakTrueckas padota Ne 6 o
TeMme "JKECTKOCTH BOJBI I METOIEI
e€ yctpaHeHus"

AnroMuHUR

AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCHUIA

Kemeso

Oxcupl, THAPOKCHIBI M COJIU
xene3a (1) u xenesa (111)

bub6mmoreka [{OK
https://m.edsoo.ru/00ael4b2

bubmmoreka [{OK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6moreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1886

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bubnuoreka [JOK
https://m.edsoo.ru/00aelc64

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edsoo.ru/00aeld86

bu6mmoreka [JOK
https://m.edso0.ru/00ae35e6



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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O0001IEHHE U CUCTEMATU3ALIUS
3HAHUH

[IpakTnueckas padora Ne 7.
PCHICHI/IG BKCHepI/IMCHTEU'II)HI)IX
3a/1a4d 1Mo TeMe «BakHenmme
METaAJIJIBI U UX COCIUHCHU S

Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CITH OJTNH
W3 PEareHTOB JaH B H30BITKE WIIH
COJICPXUT IpUMeECH. Berauciienus
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakiumn

O0001IeHne U cUCTEMATU3 AN
3HAHUN

KontponbHas padota Ned4 o Teme
«BaxHenme MeTaJlIbl U UX
COEIMHEHUS

BemectBa 1 Matrepuasl B
MOBCETHEBHOM JKM3HH YeIOBEKa
XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

Ponp xumuu B perieHnn
AKOJIOTHYECKUX MPOOIeM

bubmmoreka [{OK
https://m.edsoo.ru/00ae3de8

bu6moreka [IOK
https://m.edsoo.ru/00ael 750

bubnuoreka [JOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBubiit ypok. O60011eHNE 1

66
CUCTeMAaTH3aIs 3HAHUH

67 PesepBHbiit ypok. O60011IeHNE U
CHUCTEeMaTH3alns 3HAHUI

68 PesepBubIit ypok. O60011eHNE 1

cUCTeMAaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

bub6mmoreka [{OK
https://m.edsoo.ru/00ae0dOa

bubmmoreka [{OK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
Axk1mmonepHoe obmectBo «M3natensctBo «IIpocBenienue»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

AKIII/IOHepHOG O6III€CTBO ((HB)I&TCHBCTBO «HpOCBﬁIIIGHI/IG»

METOJUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






