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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma o XMMHH Ha YPOBHE OCHOBHOT'O 00II€ro 00pa3oBaHUs COCTaBIEHA Ha
OCHOBE TPeOOBAaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTENbHOM MpPOrpaMMbl
OCHOBHOT0 o011ero odpazoBanus, npejacrasieHHbIx B PI'OC 00O, a Takke Ha OCHOBE
denepanbHOIl paboyeil MporpaMMbl BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MPENOIaBaHMUs
ydyeOHOro mnpeamera «XuMHUsS» B 00pa3oBaTeNbHBIX oOpraHu3auusx Poccuiickoi
Denepanuu.

[Tporpamma o XuMuM AA€T NPEACTaBICHHUE O LENAX, O0IIEel cTpaTerun o0y4yeHus,
BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIMXCS CPEICTBAMU YUeOHOTO MpeIMeTa, YCTaHABIUBAET
00s3aTeNIbHOE MPEIMETHOE COJAEpKAHUE, IMPEAYCMAaTPUBAET pACIpPEAEIECHUE €ro Io
KJIaccaM M CTPYKTYpUpOBaAHHE MO pa3esiaM U TeMaM MPOrpaMMbl 110 XUMHH, OIIpeIeseT
KOJIMYECTBEHHbIE U KA4YE€CTBEHHBIE XapAaKTEPUCTUKH COJAEpKaHHUS, PEKOMEHIYEMYIO
MOCIIEZIOBATENILHOCTh U3YUEHUS! XUMUU C YIETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBs3€H, JIOTMKM Yy4eOHOro TIpoliecca, BO3PACTHBIX OCOOEHHOCTEW 0OydaroImuxcs,
onpezeNseT BO3MOXKHOCTH MpeaMeTa JUisl pealu3alui TpeOoBaHUN K pe3yjbTaTam
OCBOCHHS OCHOBHOM 00pa3oBaTelbHON MNPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, a Takke TpeOOBaHUI K pe3yiapTaTaM OOY4YEHHs] XMMHHU Ha YpOBHE LieJei
U3YYCHHs] TpeAMEeTa U OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATENHHON EATEIbHOCTU
00ydJaroIerocsi Mo OCBOCHHUIO y4eOHOTO COACPIKAHMS.

3HaHUWE XHMMHUU CIYXUT OCHOBOW JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHHUS
0o0y4aroIerocs, ero MpeacTaBIeHU O MaTepHaJIbHOM €IUHCTBE MHpA, BaXXHYIO POJIb
urparT GopMupyeMble XUMHUEH MPEACTABICHUS O B3aUMOINPEBPAIICHUSIX SHEPTUH U 00
ABOJIIOLIMM BEUIECTB B MPHUPOJIE, O MYTIX pPEHIeHHs TNT0OaJbHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHS 4YEJIOBEUECTBA — CBIPHEBOM, JHEPIrE€TUYECKOM, IHIIEBOM M IKOJIOTMYECKOU
0e30macHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuyenne xumun:

CIOCOOCTBYET peau3allMi BO3MOXHOCTEH AJii caMopa3BUTHUS U (HOPMUPOBAHUS
KYJIBTYpBI JJUYHOCTH, €€ 0011el 1 (yHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpOBAHHME MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEN
oOyyarommxcsi, = HaBBIKOB ~ HUX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATeNbHOCTH,
AKCIIEPUMEHTAIIbHBIX U UCCIIEI0BATENbCKUX YMEHUMN, HEOOXOJUMBIX KaK B [IOBCETHEBHOM
KHU3HU, TaK U B IPOPECCUOHATILHON JeSITeTbHOCTH;

3HAKOMHUT CO CTIEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI 11€JIOCTHOTO
B3IJISIIa HAa EIUWHCTBO MNPHUPOABI W 4YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B
(bopMHPOBaHUH €CTECTBEHHO-HAYYHON rPaMOTHOCTH O0YyYaroIUXCsl;

CrocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHONICHUS K €CTECTBEHHO-HAYYHBIM
3HaHMSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B JKOJIOTMYECKOE OOpa3OBaHUE
00yyJaromuxcs.

JlanHble HampaBieHUss B OOy4YEeHHMM XUMHUHM O0O0€CIeunBaIOTCS —creuudukon
cofiepKaHusl y4eOHOTo MpenMeTa, KOTOPBIM SBIISETCS Melarornuecku aJaarnTUPOBAaHHBIM
oTpakeHHeM 0a30BOM HAyKU XMMHUHU Ha ONPEJICIEHHOM JTare e€ pa3BUTHS.



Kypc xumuM Ha ypoBHE OCHOBHOrO 00Iero oOpa3oBaHHsS OPHEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMHUCS CHCTEMBbl [E€PBOHAYAJIBHBIX IOHATHH XUMHHM, OCHOB
HEOpPraHMYECKOW XUMHUHU U HEKOTOPBIX OTACJIbHBIX 3HAUMMBIX MOHSTHA OpPraHUYecKON
XUMHH.

CrpykTypa coaepKaHus MporpaMMmbl O XUMUU C(HOPMHpPOBAHA Ha OCHOBE
CUCTEMHOI0 noaxoa K e€ nuydenuro. ConepxaHue CKIaAbIBACTCS U3 CUCTEMBI ITIOHATUI
0 XMMHYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI IIOHATUA O XUMUYECKOHN peakuuu. O6e
3TH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 IPHUHILMILY MOCIEAOBATEIBHOIO Pa3BUTHUSA
3HAHUHM HA OCHOBE TEOPETUYECKUX MTPEACTABICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— [lepuonnueckoro 3akona /1. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHHS O CTPOCHUHU aTOMa U XMMUYECKOU CBS3H;

— IPEJCTaBICHUIN 00 3JIEKTPOIUTUUECKOM TUCCOIMAIIY BEILIECTB B paCTBOPaXx.

TeopeTnueckue 3HaHUS pacCCMaTPUBAIOTCS HA OCHOBE SMITMPUYECKH TOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJHOIO YPOBHS K JIPYroMy,
BBIMONHAS (QYHKIMM OOBSICHEHHS M IPOrHO3UPOBAHUS CBOWCTB, CTPOCHHS U
BO3MOKHOCTEH ITPAKTHYECKOTO IPUMEHEHHUSI U MOJyYCHHS U3Y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMsl 10 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MIPEJICTABIECHUS O
XUMHYECKOW COCTABJIAIOIIECH HAYYHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHON MPUPOIBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYyYHOMY 3HAHMIO U METOJaM IO3HAaHUsA B Hayke. M3yueHue
XUMHUH IPOUCXOJUT C MPUBJICUCHUEM 3HAHUN U3 paHee N3YYEHHbIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pusnka. 7 Ki1acey.

[Ipy M3ydeHUH XUMHUHU MPOUCXOAUT (POPMUPOBAHHE 3HAHMI OCHOB XMMHUYECKOU
HayKM Kak O0OJIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYECKOW JIeATEIbHOCTU
YyeJIoBeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYphI. 3aa4a yueOHOro mpeiMera
COCTOUT B (DOPMHUPOBAHHWU CHUCTEMbl XHMHUYECKMX 3HAHUM — BaKHEHIIHUX (aKTOB,
NOHATHM, 3aKOHOB W  TEOPETUYECKUX  MOJIOKEHHH, JOCTYNHBIX  0000LEeHuI
MHUPOBO33PEHUECKOT0 XapakTepa, sA3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METO/aM
MO3HAHUS NPU U3YUYEHHUH BEIIECTB U XUMHUYECKHUX PEaKIHil, B YOPMUPOBAHUU U Pa3BUTUU
MO3HABATEIbHBIX YMEHUH M UX NPUMEHEHHH B y4eOHO-TIO3HABaTENbHOM U ydeOHO-
UCCJIE/IOBATEIbCKON  JIeATENbHOCTH, OCBOEHUM TpaBHJI 0O€30MacHOro oOpallleHus ¢
BEILECTBAMU B ITIOBCEITHEBHOU JKU3HU.

[Ipy u3ydeHHMM XUMUU Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BaXHOE
3Ha4YeHHE NPUOOpeNn TaKue 1eJH, KaK:

— (opMupOBaHHE  HWHTEIUIEKTYalbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIBHOMY TMPHUHATHIO  PEIICHUH,
CHOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HH;

— HAIpPaBJICHHOCTh OOY4YEeHMsI Ha CUCTeMaTHYecKoe MpHOoOIIeHne 00ydarommxcs K
CaMOCTOSITEIbHOW IMO3HABATEIBHOM JI€ATEIBbHOCTH, HAyYHbIM METOJaM IIO3HAHUS,
bopMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUU;

— obecreyeHre yCIoBUid, CIOCOOCTBYIOLINX MPUOOPETEHUIO 00yYaIOIIMMHUCS OTIBITa
pa3HoOOpa3HON J1eATeIbHOCTH, TO3HAHUS M CaMOMNO3HAHMs, KIIOUEBBIX HABBIKOB



(KJTFOUEBBIX KOMIIETEHIINI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUEHUE JJISl Pa3IMYHBIX BUIOB
NEATEIbHOCTH;

— (opmupoBanue oOmiel GyHKIIMOHAIBHOW U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJIE YMEHUI OOBICHITH U OLEHUBATH SBJICHUS OKPY>KAIOIIEr0 MUPA, UCTIOIb3Ys
3HaHUS U OMbIT, MOJYYCHHbIC MPU U3YYCHUU XHUMHH, TPUMEHSATh UX NPU PEIICHUU
npo0JieM B MOBCEIHEBHOM KU3HU U TPYIOBOM e TEIHHOCTH;

— (QopMHpoBaHHE y OO0YyYalOMMXCA TYMAHUCTHYECKUX OTHOIICHUMW, MOHUMaHUS
IEHHOCTH XHWMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMYECKH IIe1eco00pa3Horo
MOBEJICHUS B OBITY U TPYJIOBOM JEATEILHOCTU B LIENIIX COXPAHEHHSI CBOETO 370POBbSI U
OKPY’KAIOIIEH MPUPOJTHON CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHMIO, CIHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHUS OOIIEUEIOBEUECKHUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOdUIIS U HAMPABICHHOCTU JaTbHEHIIIEro 00yUeHuUs.

OO6miee ynciIO 4acoB, OTBEACHHBIX JIA M3YyUYCHHUS XUMHUHU HA YPOBHE OCHOBHOTO
obirero oopazoBanusi, coctapisaeT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HEJIENIO), B
9 knacce — 68 yacoB (2 4aca B HEZIEIIIO).



COJAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIE XUMHYECKHE TOHATHSA

[IpenmeT xumuu. Posib XuMHM B KW3HU YeJIOBEKa. XMMUA B CUCTEME HayK. Tena u
BellecTBa. Pu3nueckue CBOKMCTBA BELIECTB. ATperaTHOe cOCTosiHUE BemiecTB. [lonsTue o
MeToAax Mo3HaHusl B XuMuu. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMeceH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JI€MEHTbl. CUMBOJIBI XUMUYECKUX IJIEMEHTOB.
[TpocThie U CHOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuyeckas ¢opMmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
IOCTOSIHCTBAa cocTaBa BewlecTB. OTHocuTenpHas aTomHass Macca. OTHocuTenbHas
MOJIEKYJIsIpHast Macca. MaccoBas J10J1s1 XUMHUYECKOTO JIEMEHTA B COCIUHEHUN.

KomnuectBo BemecTBa. Monbs. MonsipHast Mmacca. B3anmMocBsI3p KonyecTBa, MacChl
U YWcla CTPYKTYPHBIX €AWHHI] BemecTBa. Pacu€rel mo ¢dopMmynamM XUMHUYECKUX
COCIMHEHU M.

®u3znuecKue U XUMUYECKUE SIBJICHUA. XUMUUYECKas peakius U e€ Mpu3HaKku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccupuxanms XUMHYECKHX
peakiuii (coeTuHEHUS, pa3IoKEeHUsI, 3aMellleHrs, 0OMeHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHMMHYECKOH IMOCynoil, mpaBuiamMu padboTel B Jjaboparopuu u
npuémMamu oOpamieHust ¢ JabopaTopHBIM O0OpYIOBaHUEM, H3yYEHHUE W ONMUCAHUE
(GU3UYECKUX CBOMCTB 00pa30OB HEOPraHWUUYECKUX BEIIECTB, HAOMIOACHUE (U3UUYECKUX
(n1aBieHME BOCKA, TassHUE JbJa, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE U KOHIEHCALUs
BOJbI) M XUMHUYECKUX (TOpEeHHE CBEYHM, MPOKAJUBAHHE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBUE Mella C KHUCIOTOW) SIBJIICHWN, HAOIIOJCHHE M OINHCAHWE MPU3HAKOB
NPOTEeKaHWsd XHMHMYECKHX peakuuil (pa3jo’KeHue caxapa, B3aUMOJEWUCTBHE CEpHOU
KHUCTIOTHI C XJIOpUAOM Oapusi, pasnoxkeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aUMO/ICIICTBUE Xeme3a ¢ pactBopoM coiu meau (Il), n3yuenue cnocoOoB paznaeneHus
cCMeceii: ¢ TIOMOIBI0 MAarHuTa, QUIBTPOBAHWE, BBIAPUBAHUE, JTUCTHILISALINSA,
xpomaTtorpadusi, MpOBEJICHUE OYUCTKU TOBAPEHHOW COJM, HAOJIOJIEHWE M OINHCAaHUE
pEe3yibTaTOB MPOBEICHUSI ONBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl,
co3ZaHue Moiesield MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Ba:xHeiilue npeacraBuTe M HEOPraHUYECKUX BeleCTB

Bo3nyx — cmech razon. CoctaB Bo3nyxa. KHciopoa — 31€MEHT U MPOCTOE BEILIECTBO.
Haxoxnaenune kucimopoaa B mpupoje, (pu3mvyeckue W XUMHUUYECKHE CBOMCTBA (pEakIuu
roperus). Oxcupapl. Ilpumenenue kucnopoga. CrnocoObl MONy4YeHHs] KHUCIOpOAa B
nabopaTopuu ¥ TpoMbIIUIeHHOCTH. KpyroBopor kuciopoga B mpupone. O30H —
aJIIOTpONHAs MoIM(pUKAIUS KUCIOPOa.

TemnoBo#t 3¢(hekT XUMUUECKON peakIiy, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U
HHAOTEPMHUECKHE peakluru. TOMIMBO: Yyroib U MeTaH. 3arps3HeHUe BO3/1yXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pyleHHe 030HOBOTO CIIOA.



Bomopon — anemeHT M npocTtoe BemecTBo. HaxokleHue BoJgopoJa B MHPUPOJE,
dbusznueckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI moiyueHus. Kuciotsl u
COJIH.

Mousipablii 00bEM ra30B. PacdE€Thl M0 XMMUYECKUM YPAaBHEHHSIM.

dusnueckue cBoucTBa BoAbl. Boxa kak pactBopureins. PactBopel. Hacslmennsie n
HEHACBHIIIEHHbIE pacTBOPbI. PacTBOPUMOCTH BellleCcTB B BoJe. MaccoBas /10151 BELIECTBA B
pacTBope. XuMuyeckue cBoicTBa Bojbl. OcHOBaHus. Poiib pacTBOpOB B MpUpOJAE U B
JKU3HU 4esioBeka. KpyroBopot BoJbl B Ipupoje. 3arpsi3sHEHUE TPUPOIHBIX BoIA. OXpaHa U
OYMCTKA IPUPOJHBIX BOJI.

Knaccudpukanuss Heopranuueckux coenuHenuid. Oxcunel. Krnaccudukanus
OKCHU/IOB: coJieoOpa3yromue (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHBbIC) u
HecoieoOpazytone. HoMmenknarypa okcunoB. @u3nyeckue M XUMHUYECKHE CBOMCTBA
okcuaoB. [Tonydyenne okcuaos.

OcnoBanus. Knaccudukanus ocHOBaHH: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuil. PU3WYECKME U XHUMHUYECKHME CBOMCTBA OCHOBAHUIA.
[TosmyyeHne OCHOBaHUMU.

Kucnorel. Knaccupukauust xuciaor. Homenknatypa kucinor. Pusnyeckue u
XUMHUUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOCcTM MetaiuioB H. H. bekerosa. [lomyuyenune
KHCJIOT.

Comun. Homenknatypa coseil. ®usnueckue M XHUMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue cosneil.

['eneTnueckas cBsi3b MEXAY KJIaCCAMH HEOPTraHUYECKUX COCAUHEHUMN.

Xumuyeckuii IKCnepumeHm:

KaUEeCTBEHHOE OIPEICIICHUE COJAEPkKAHUS KHUCIOpPOJa B BO3JYyXe, IOJIyYEHHE,
coOupaHue, pacrno3HaBaHWE W HU3Y4YEHHME CBOWCTB KHUCIOpOJa, HaOI0JeHue
B3aMMOJICCTBUS BELIECTB C KUCIOPOJOM M YCJIOBHS BO3HUKHOBEHUS M IPEKpAIICHUS
ropenusi (mokapa), O3HAKOMJIEHHE C oOpaslaMu OKCHJOB U ONHCAaHHWE HMX CBOWMCTB,
nojiyueHue, coOupaHue, pacro3HaBaHWE U H3Y4YEHHE CBOMCTB BoOjaOpoJa (TOpeHue),
B3auMojeiicTBue Bojgopoaa ¢ okcugom wmeau (ll1)  (BO3MOXHO HCHOJIB30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOCHHE 00PA3II0B BEIIECTB KOJINYECTBOM | MOJIb, UCCIIEIOBAHNE
OCOOCHHOCTEH PACTBOPEHMS BEIIECTB C PA3IUYHOM PACTBOPUMOCTHIO, MPUTOTOBICHUE
PacTBOPOB C ONPEACIEHHON MACCOBOM J10JIEN paCTBOPEHHOTO BEIIECTBA, B3aMMO/ICHCTBUE
BOJAbI C MeTaulaMH (HaTpueM ©  KajblueM) (BO3MOXKHO  HCIIOJb30BaHHUE
BUJICOMATEPUAIIOB), HCCIEIOBAaHUE OOPA3I[0OB HEOPTraHMYECKHX BEIUIECTB PA3IMYHBIX
KJIACCOB, HAOJIO/IEHUE U3MEHEHUS OKPACKH UHIUKATOPOB B PACTBOPAX KUCJIOT H IIETI0UeH,
u3ydeHue BzaummoneicTBusa okcuaa meau (1) ¢ pactBopom cepHO#l KHUCIOTHI, KUCIOT C
METaJUIaMH, PEAaKUUHd HEUTpanu3aluy, IOJy4eHHE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJHOTO METaJUIa APYTUM U3 PacTBOPA COJIM, PELICHHUE SKCIEPUMEHTAIBHBIX
3a1a4 no teme «BaxxHenIne K1accbl HEOPraHUYECKUX COCTUHEHUIN.

Ilepuoanueckuii 3akoH u Ilepuoanyeckas cucremMa XuMHYECKHUX dJ1eMeHTOB /1.
N. MengeneeBa. CrtpoeHue aroMoB. XuMHYeCKass CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHMTE/IbHbIC PEAKIMHU



[TepBble MOMBITKU KJIACCUPUKALUN XMMHUYECKUX 3J1eMeHTOB. [loHsATHE O rpymmax
CXO/IHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMENbHbIE METAJIJIbl, FaJOr€Hbl, HHEPTHBIE
rasbl). DJIEMEHTBI, KOTOpbIE 00pa3yloT aM(pOTEepHbIE OKCUABI U THIPOKCHUIBI.

Ilepuoanueckuii 3akoH. Ilepuoauueckas cucrema XuMHUeCKUX diaeMeHToB [l U.
MenneneeBa. Koporkonepruoanas u JuinHHoneproHas popmsl Ileproanueckoii cucteMbl
xumuueckux aemeHToB J[. 1. Menpneneesa. [lepuonas! u rpynnbsl. OU3ndeckuii CMbICI
IIOPSIAKOBOTO HOMEPA, HOMEPOB IIEpHOAA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aToMmHbIX saep. M3oronsl. OnekTpoHsl. CTpoeHHE
AIIEKTPOHHBIX 000JI04eK aroMoB NepBbIX 20 XuMuyeckux aneMeHToB llepmonnueckoit
cuctemol J[. M. MennaeneeBa. XapakTepUCTHKAa XUMHUYECKOIO DJJIEMEHTA II0 €ro
nosioxeHunio B Ilepuonnueckoit cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs paauyca aTrOMOB XUMHYECKHUX  OJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIaM U [IEpUOAaM.

3nauenue Ilepmoanueckoro 3akoHa M Ilepuogudeckoil CUCTEMBI XMMHYECKHX
AJIIEMEHTOB JJIs pa3BUTHs HAYKU U NpakTuku. J[. 1. MeHnneneeB — yu€HbIN U IPaKIaHUH.

Xumuueckas  cBi3b. KoBaneHTHass  (mosiipHass M HENOJSIpHAsi)  CBS3b.
DIEeKTPOOTPULIATEIBHOCTh XUMHUYECKUX 3JIEMEHTOB. VIOHHas CBSA3b.

Crenenp oxucieHus. OKHCINTEIbHO-BOCCTAaHOBUTENBbHBIE peakuuu. [Ipouecch
OKHCJICHUS U BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpa3loB BELIECTB METAJUIOB M HEMETAJIOB, B3aHUMOJEHCTBUE
TMIPOKCUAA IIMHKA C pacTBOPAMM KHCIOT W INEJIOYeH, IPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOLIUX TMPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
pEaKLUU PA3I0KEHUS, COETUHEHUS).

Mesrcnpeomemmnuwie ceasu

Peanuzanys MeXIpeAMETHBIX CBs3ed IIpU M3yYEHMHM XMMHM B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOUIMX €CTECTBEHHO-HAYUYHbIX MOHSITHH, TaK
U TIOHATHUM, SBIAIOIIMXCA CUCTEMHBIMU Ul OTHEJIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOIO LUKJIA.

OO01ue ecTeCTBEHHO-HAayUHbIEe TIOHSATHUS: HAYUHBIH (DaKT, TMIOTe3a, TEOPHs, 3aKOH,
aHanM3, CHHTE3, KiIaccuukanusi, NEPUOAUYHOCTb, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepus, aToM, JJIEKTPOH, HNPOTOH, HEUTPOH, WOH, HYKJIHJ, WU30TOIIbI,
PalMOaKTUBHOCTh, MOJIEKYJIA, SJICKTPUUYECKHI 3apsi, BEIIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (U3MYECKHe BEIMYUHBI, EIUHHIIBI H3MEpPEHHs, KOCMOC,
IUTAHETHI, 3BE3/161, COTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpabl, TOPHbIE MOPOAbI, MOJIE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJHBIEC PECYPCHI.

9 KUIIACC

BeurecTBo 1 XUMHYECKAsA peaKIus

Ilepnoanueckuii 3akoH. Ilepuonuueckas cucrema XUMHYECKHUX diaeMeHTOB [l .
MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHUYECKHX



DJIEMEHTOB INIEPBBIX TPEX MEPUOAOB, KNS, KAIbLMSI U UX COCIUHEHUN B COOTBETCTBUU C
II0JIO)KEHHEM 3J1EMEHTOB B [leprnoanueckoi CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUbl XMMHUECKON CBSI3U. THIIBI KPUCTAINIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKU U BUJ1a XUMHUYECKON
CBSI3U.

Knaccudukanus M HOMEHKIaTypa HEOPraHMYECKHX BELIECTB. XHMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PA3JIUYHBIM KJIACCAM HEOPraHWYECKUX COCIMHEHUM,
IEeHETHYECKas CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccupukanuss XMMHUYECKUX peakUMi MO pa3iIMYHBIM IpHU3HAKaM (110 YUCILY U
COCTaBy YYaCTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, IO MU3MEHEHHUIO
CTENEHEN OKUCIEHUS XUMHUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO
KaTajan3aTopa). JK30- U SJHIOTEPMHUUYECKHUE PEAKLIUU, TEPMOXUMHUYECKHE YPABHEHHUS.

[TonsiTne o ckopocTH XuMUYeckoll peakuuu. [loHsTne 00 o0O0paTUMbBIX U
HEOOpaTUMBIX XHMHMUYECKUX peakuusax. I[loHsTHEe O TOMOreHHBIX M T€TEepPOr€HHBIX
peakuusax. Ilonstne o karammse. [loHATHE O XUMHWYECKOM paBHOBeCHH. PaKTOpBHI,
BIIUSIOIIME HA CKOPOCTh XUMUYECKON PEAKIIMU U MTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCIHUTENTBHO-BOCCTAHOBUTEIIBHBIC peakiuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. COoCTaBlI€HHE YpaBHEHHMI OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUI C UCIIOIb30BAHUEM METO/1a AJIEKTPOHHOro OajaHca.

Teopusi 2IEKTPOIUTUYECKOW AMCCOLUMALMU. OJIEKTPOJIUTBI W HEDJIEKTPOJIUTHI.
Kartvonsl, aHnoHbl. MexaHu3M JAUCCOLMALMU BEIIECTB C Pa3JIMYHBIMU BHIAMU
xuMudeckoi csizu. Crenens quccoruanuy. CUabHbIE U ¢1a0ble SJIEKTPOIUTHI.

Peakiiuu woHHOro oOMeHa. YCIOBUS TPOTEKaHUs PEAKIUA HOHHOTO OOMEHa,
MOJIHBbIE U COKpalI€HHbIE HOHHBIE ypaBHEHUs1 peakunil. CBONCTBAa KUCIOT, OCHOBAaHUMN U
cojiel B CBeTe NpEeJCTaBIEHUN 00 3IEKTPOJUTHYECKOW auccounanuu. KayecTBeHHbIE
peakuuu Ha MOHBL. [IoHsATHE O THIPOIM3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMIJICHHE C MOZCIISIMU KPUCTAJUIMUYECKUX PEUIETOK HEOPraHUYECKUX BEILLECTB
— METaJVIOB U HEMETAJUIOB (rpaduTa M anmasa), CI0KHBIX BEUIECTB (XJIOpUIa HATPHs),
UCCIIEA0BaHUE 3aBUCUMOCTH CKOPOCTH XUMMUYECKOU PEAKLIMK OT BO3ECHUCTBUS Pa3IMUHbIX
(bakToOpoB, HCCIENOBAaHUE AIIEKTPONPOBOAHOCTH PACTBOPOB BEUIECTB, Mpoliecca
JUCCOLIMALINN KUCTIOT, IIEJI0UeH U coJiel (BO3MOKHO MCIIOIb30BAaHUE BUIEO MAaTEPUAIIOB),
IIPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIMX IPU3HAKA MPOTEKAHHUSI PEAKUUHd HOHHOTO
oOmeHa (oOpa3oBaHMe oOca/Ka, BbIIEJICHHE ra3a, OOpa3oBaHUE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOLUX TNPUMEPBl OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuil (TOpeHue,
peakuuu pas3ioKeHUs, COCIUHEHHs), pacllO3HABAHME HEOPTraHMYECKUX BEIECTB C
IIOMOIIIBI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4.

HeMeTa/iibl M X COeAUHEHHU S

OO6mas xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crenieHn okucienus. CTpoeHrne U pU3nYecKrue CBOWCTBA MPOCTHIX BEIECTB — rajlOreHOB.
XVMHYECKHE CBOMCTBA HAa IPUMEpE XJIopa (B3aMMOJEHCTBUE C METAINIAMU, HEMETaJUIAMH,
nienoyamu). XsopoBojopoa. ConsiHas KUCIOTa, XMMHUYECKHE CBOWCTBA, MOJIy4YEHHUE,



npuMeHenue. JlelicTBue XJjiopa M XJIOPOBOAOPOJa Ha OpraHU3M uejoBeka. BakHeliue
XJIOPUJIBI U UX HAXOXKJIEHUE B IPUPOJIE.

O61as xapakrepuctuka 3neMeHToB VIA-rpymmbsl. OcCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTereHn okuciaeHus. CTpoeHue u pusndeckue CBOMCTBa MPOCTHIX BEUIECTB
— KHCJIOpOoJa U cepbl. AJUIOTPONHbIE MOAM(PUKALUK KHUCIOpOAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOJOPOI, CTpOeHUE, GU3HUECKHUE U XUMUYECKUE cBOMCTBA. OKCUIbI
cepbl KaK IPEICTaBUTENM KHCIOTHBIX OKCUAOB. CepHas Kuciaora, (pU3MUYECKHE U
XUMHUYECKHE CBOMCTBa (00IIMEe KaK MpeACTaBUTENs Kilacca KUCIOT M crenupuyecKue).
XVWMHYECKUE PEAKIUH, JIeXKAIME B OCHOBE IPOMBIIIJIEHHOTO CI1OCO0a MOTyYEHUs CEPHOU
kucnothl. [IpuMenenue cepHoit kucnoTbl. Cou cepHOM KUCIOTHI, KAUECTBEHHAS PEAKIIUS
Ha cynbgaTr-uoH. HaxoxneHue cepbl M €€ COEOUHEHUN B Mpupoje. XHUMHYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl COETMHEHUSMHU CEPbI (KUCIOTHBIC JOXKIH, 3arpSI3HEHUE
BO3/lyXa M BOJIOEMOB), CIIOCOOBI €ro MPe0TBPAIICHHUS.

O6mas xapakrepuctuka 31meMeHToB VA-rpymmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEeHUs. A30T, paclpocTpaHEHUE B MpHUpoAe, (pU3HUecKue u
XHUMHUYecKre cBoicTBa. KpyroBopor azora B mpupojae. AMMHAK, €ro (pusnveckue u
XUMHUYECKHE CBOWCTBA, MOJiyueHHE W mpuMeHeHue. Conu aMMOHUS, UX (U3HYECKHE U
XHUMHYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiust Ha HOHbBI aMMOHHUS. A30THas
KHCJI0TA, €€ ModyyeHue, Gu3nueckue 1 XMMHUeCKHe CBOCcTBa (001I1e KaK IPeICTaBUTENS
KJlacca KHCIOT W crnenuduueckue). lcnonb3oBaHne HUTPATOB M COJIEH aMMOHHUS B
KayecTBE MHUHEPAJIbHBIX YAOOpeHH. XMMHUECKOe 3arpsi3HEHHUE OKpY’Kalolleld Cpenbl
COCJIMHEHUSIMU a30Ta (KUCIOTHBIE JOXIHU, 3arpsA3HEHUE BO3/yXa, MOUBBI U BOJOEMOB).
®ocdop, amnorponHeie Moaupukauuu docdopa, GuUsnUecKkrue 1 XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciaora, GuU3MUECKHe W XHUMHYECCKHE CBOWMCTBA,
nonyuenue. Mcnonb3oBanue pocharoB B kauecTBE MUHEPATIBbHBIX YAOOPEHUM.

O6mas xapakrepuctuka 3neMeHToB |V A-rpymmbsl. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble  CTENEHW  OKHUCIEHUA.  YTIJIEepoJ,  aJUIOTPOINHbIE  MOJAU(UKALNH,
pacrpocTpaHeHue B Npupojae, (uU3NYecKue M XUMHUYECKHUE CBOWCTBA. AJcopOuus.
KpyroBopot yriepona B mpupozge. Okcubl yriaepoaa, Ux (U3MUECKHEe U XUMHUYECKUE
CBOICTBA, JIEHCTBHE HA JKMBbIE OPraHU3MBbI, IOJIy4€HUE U MIPUMEHEHUE. DKOJIOTHUECKHe
npoOaeMbl, cBsizaHHBIE ¢ okcuaoM yriaepona (1V), rumoreza rinoGambHOTO MOTETUICHUS
KIIUMaTa, MApHUKOBBIA 3¢¢ekT. YrompHas KHCIOTa U €€ CoJd, UX (PU3NYECKUue U
XUMHUYECKHE CBOMCTBA, MOTyYeHUe U NpuMeHeHne. KauecTBeHHas peakuus Ha KapOoHAT-
uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, METUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHble MOHATUS 00 OPTraHUYECKHUX BEUIECTBAX KaK O COEAMHEHMSX
yriaepona (MeTaH, 3TaH, JTHIEH, AlleTWJICH, 3TAaHOJ, TJIMLIEPHUH, YKCYCHas KHUCIOTA).
[TpupoHBIE UCTOYHUKH YTIEBOJOPOJIOB (yroib, MPUPOIHBIN ra3, HEPTH), MPOTYKTH UX
nepepadoTku (O€H3MH), UX POJIb B OBITY U MPOMBINUICHHOCTH. [loHsATHE O OHONTOrHUecKn
BAXHBIX BEIIECTBAX: JKHUpaX, OeNKax, yrieBojax — M HX POJU B KU3HMU YeEJOBEKa.
MarepuanbHo€ €JMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHHIA.

Kpemunii, ero ¢puzndeckue U XUMHYECKHE CBOWCTBA, MOJyYEHHE W MPUMECHEHUE.
Coenunenust kpeMHusi B npupoje. O6mme npencraBineHus o6 okcune kpemuaus (1V) u



KpeMHueBol kuciore. CHIMKAaThl, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiie crpouTenbHble MaTepUalibl:  KepaMUKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobnembl 0€30MacHOrO HMCMOIb30BaHUS CTPOUTENBHBIX MaTepHaIOB B
MOBCEIHEBHOW KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4YeHHEe O0Opa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIOTHI,
IPOBEJICHUE KAaYECTBEHHBIX PEaKUMi Ha XJIOPHUJ-MOHBI M HAOJIIOJIEHHE NPU3HAKOB HX
MPOTEKAHHUS, OTBITHI, OTpaXkaroue PU3NYECKUe U XUMUYECKHUE CBOMCTBA TraJIOTEHOB M UX
COeIMHEHUH (BO3MOXHO UCIIOJIb30BAHNE BUAEOMATEPHAIIOB), 03HAKOMIIEHHUE € 00pa3aMu
XJIOpUJOB (TaJIOTEHUIOB), O3HAKOMJICHHE C OO0pa3lamMu cepbl M €€ COeTUHEHUSIMU
(BO3MOKHO HCIOJIb30BAaHHME BHUACOMATEpPHANIOB), HAOJIOJEHUE Ipoliecca OOYIrIIMBaHUS
caxapa Ioj I€MCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YyYEHHE XUMHUYECKUX
CBOICTB pa30aBJIIEHHOM CEpHON KHUCJIOTbI, MPOBEACHHE KAaYECTBEHHOW peakIuu Ha
cynb(dar-uoH u HaOIIO/IEHNE MPU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHUE ¢ (PU3NYECKUMU
cBoiicTBamMu a3zota, ¢ochopa M UX COCAMHEHHH (BO3ZMOXHO HCIIOIb30BaHUE
BHJICOMAaTepHaIoB), oOpa3laMu a30THBIX W (GOCHOPHBIX YIOOpEHUH, TOIydCHHE,
coOupaHue, paclio3HaBaHUE M U3YYEHHE CBOMCTB aMMHUaKa, MPOBEJACHUE KaUECTBEHHBIX
peakiuii Ha MOH amMMoHMs U (ochaT-uOH W H3ydYEeHUE MPHU3HAKOB UX NPOTEKAHUS,
B3aMMOJICHICTBUE KOHLIEHTPUPOBAHHOM a30THOW KHUCJIOTBI C Meablo (BO3MOXKHO
UCIIOJIb30BAHUE BUJIEOMATEPUAIOB), M3YYCHHE MOJENEH KPHUCTAUIMUYECKUX pPEIETOK
anmasa, rpaduta, QyuiepeHa, 03HAKOMJICHHE C MPOIIECCOM aJCOPOIMU PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONUCTBOM MPOTUBOTra3a, MoJiyueHue, coonpanue,
pacrio3HaBaHUE W HM3YYEHHE CBOMCTB YIJIEKUCIIOrO ras3a, MpPOBEJACHHE KayeCTBEHHBIX
peaknuii Ha KapOOHAaT W CHJIMKAaT-MOHBI W M3y4YEHHE NPU3HAKOB HUX MPOTEKAHMS,
O3HAaKOMJICHHE C NPOAYKIHEN CUJINKATHOU MPOMBIIIIEHHOCTH, pelieHue
AKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHeilne HeMeTauIbl U UX COETUHEHUS».

Metaniabl 1 UX COeJUHECHHUS

OO0mas xapakTepUCTUKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHMM HX
nonoxkeHusa B Ilepuoamueckoit cucreme xumumyeckux snemeHtoB [[. . Menaeneesa u
ctpoeHuss aromoB. CTpoeHue MerauioB. Meramnyeckas CBsI3b M MeTaUIMYecKas
KpUCTAJUIMYECKasd PEMETKA. ODJIEKTPOXUMHUYECKHM PAJ  HANPsDKEHUHM  METAJUIOB.
dusnueckue 1 XMMUYECKHUE CBOMCTBAa MeTayIoB. O01IMe CocO0BI MOTy4YeHUs] METAJUIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yryH, JIOpaIFOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH.

[llenounble MeTayibl: noJiokeHue B llepronnyeckord cucreMe XHUMHUYECKUX
anemenTtoB JI. WM. MenneneeBa, CTpOEHHME HX aTOMOB, HAaXOXICHUE B MPUPOJE.
dusnyeckue M XMUMHYECKHE CBOMCTBa (Ha mpuMmepe Harpus MU Kaiusg). Okcuzabl U
THJIPOKCU/IBI HATpUA U Kanusl. [[puMeHeHne nIeoYHbIX METAJUIOB U UX COSAUHEHUIA.

[IlenoyHo3eMeNbHBIE METAJUIBI MArHUK U KaJdbLMi: nosoxkeHue B [lepuoanueckoi
cucteme xumuueckux snemenTo Jl. V1. MenneneeBa, cTpoeHuEe X aTOMOB, HAXOKICHUE
B npupozac. Pu3nUecKue M XUMUYECKHE CBOMCTBA MarHus M Kaublusa. Baxnenmmue
COCMHEHUsI KanbIlus (OKCHI, THUAPOKCHUZ, coiii). JKECTKOCTh BOABI M CHOCOOBI €&
yYCTpaHEHHUSI.



AmomuHui: nonoxkenue B [lepuonnueckoil cucteMe XxuMuueckux 3ymemMenToB Jl. 1.
MeHneneeBa, CTpOCHHE aToMa, HaXxOXJEHHUE B mpupoje. PuU3NuecKue M XUMHYECKUE
CBOMCTBa alfOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCUIA U THAPOKCH]Ia aTFOMUHUSL.

Keneso: nonoxenue B Ilepuonnueckoil cucreMe xumuueckux snemeHtoB JI. WM.
MeneneeBa, CTpOCHHE aToMa, HaXOXJEHUE B mpupoje. Puznueckue M XUMHUYECKUE
cBoiicTBa xene3a. Okcuapl, THApoKkcHabl U conm xenesza (I1) u xenesa (11l), ux cocras,
CBOICTBA U MOJYYEHHUE.

Xumuueckuit sIkcnepumenm:

03HaKOMIJICHHE C o0pa3llaMu METaJlJIOB U CIUIaBOB, UX (PU3UYECKUMHU CBOWCTBaMH,
U3Y4YeHHE  Pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  KCIOJIb30BaHUE
BHJIEOMATEpPHUAJIOB), 0COOCHHOCTEH B3aMMOJICHCTBUSI OKCH/IA KaJIbLIMS M HATPUS C BOJOM
(BO3MOKHO HCIOJB30BaHUE BHUIEOMATEPUAJIOB), UCCIEIOBAHNE CBOMCTB KECTKOM BOJIBI,
mpoliecca TOPeHHs Kelie3a B KUCIOPo/ie (BO3ZMOXKHO HUCIIOIB30BaHUE BUICOMATEPHAIIOB),
MPU3HAKOB MMPOTEKAHMS KAUECTBEHHBIX PEAKIUI HA MOHBI: MAarHus, KaJblUs, aTlOMUHMUS,
nuHka, xeneza (l1) u xenesza (lll), menu (1), HaOmomeHNe W omMcaHUE MPOIIECCOB
OKpAIlIMBaHUS TUIAMEHH MOHAMM HATpUs, Kalus W KaIblus (BO3MOXKHO HCIOJIH30BAHUE
BUJIEOMATEpPHUAJIOB), HCCIEAOBaHNE aM(OTEPHBIX CBOMCTB THUIPOKCHUIA ATIOMUHUA U
TUAPOKCH/IA IIUHKA, PEIICHHE HKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe « BaxkHel1ne MeTauibl
U UX COCTUHEHHUSI.

XuMHS M OKPY/KAKOIIAs cpeaa

BemectBa u Marepranbl B IIOBCEIHEBHOM JKM3HM 4ejoBeka. be3zomacHoe
UCIIOJIb30BAHME BEIIECTB W XUMHUYECKUX peakiuii B ObiTy. IlepBas momomip mpu
XUMUYECKHUX 0KOTax M OTPABIICHUSIX.

XUMHYECKOE 3arpsA3HEHHUE OKpYKawolleil cpedpl (mpelnenbHas JOMyCTUMast
KOHIIeHTpauus Bemiects, naigee — I[IJIK). Ponp xumMum B pelieHHH 3KOJIOTHYECKUX
npooseM.

Xumuueckuii IKcnepumenm:

u3ydeHne oOpasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJWMEpHbBIC
MaTEepUAIIbI).

Mescnpeomemnmnuie cea3u

Peanmu3anuss MeXNnpeIMETHBIX CBsA3€ld IpH M3y4YeHMM XuUMUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIB30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHSITHIA, TaK
U TIOHATUM, SBISIOMIMXCS CUCTEMHBIMU [JiI1 OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOIO LUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHBIE MTOHATHUS: HAYYHBINA (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHHTE3, KiIaccupuKaius, TEepPUOJAUIHOCTh, HAOIIOICHUE, DKCIICPUMEHT,
MOJICTTUPOBAHNE, W3MEPEHHE, MOJIENb, SBICHUE, MApPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHUabl.

®dusuka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJUJ, U30TOIBI,
pPaauoaKTUBHOCTh, MOJICKYJa, JJCKTPUUYECKHUIN 3apsj, MPOBOJAHHUKHU, MOIYHMPOBOTHUKH,
TUDIICKTPUKH, (DOTOITIEMEHT, BEIIECTBO, T€NO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pPacCTBOPUMOCThb, KpHCTa/UIMUECKas pemETKa, CIUIaBbl, (Qu3nueckKue



BEJIMYMHBI, €IUHUIBI HU3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3BI,
ComnHie.

buonorus: ¢otocunres, npixaHue, Ouocdepa, HIKOCUCTEMA, MHHEpAIbHBIE
yI0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, IUTATEIbHbIEC BEIECTBA.

['eorpadusa: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOJbI, MOJIE3HBIE
HCKOMaeMbI€, TOTLTUBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITIO XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE PE3yNIbTaThl OCBOEHUSI IPOrPaMMbl OCHOBHOT'O 001Iero o0pa3oBaHus
JOCTUTAlOTCs B XOA€ OOy4eHUs XHMUM B €IMHCTBE Y4eOHOW U BOCIUTATEIbHOU
JeSITETFHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCUICKUMH COIMOKYIBTYPHBIMH U
JyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHSITHIMU B OOIIECTBE MIPaBUJIAMHU U HOPMaMU
MOBEJICHUS U CIIOCOOCTBYIOT MPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLUAIN3ALUU
00ydJaromuxcs.

JInaHOCTHBIE pe3ynbTaThI OTpaXXaroT TOTOBHOCTb oOy4arommxcs
PYKOBOJICTBOBAThCSI CUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OPHMEHTAlMil M pacHIMpeHHe
OMbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) maTpHOTHYECKOr0 BOCTIUTAHMSA:

LEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U
HayYHOMY HAaCJeIuI0, TOHUMAaHUs 3HaYeHHUs] XUMUUECKON HayKU B KU3HU COBPEMEHHOIO
oOmiecTBa, CIOCOOHOCTH BIIAJETh JIOCTOBEpPHOM HH(OpMamueli o NepesoBbIX
JOCTH)KEHUSAX M OTKPBITUSIX MUPOBOM M OTEUECTBEHHOM XMMHUH, 3aUHTEPECOBAHHOCTU B
HAy4YHBIX 3HaHUAX 00 yCTpOICTBE MHpa U OOIIECTBA;

2) TpaKIAHCKOT0 BOCTIMTAHMS

IPEJCTABIEHHS O COLMAIbHBIX HOPMaX U MpaBUIaX MEKIMYHOCTHBIX OTHOILIEHUI B
KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTM B  OOLIECTBEHHO IOJIE3HOM,
y4eOHOHUCCIIEI0BATEIbCKON, TBOPYECKOW U JIPYTMX BHUJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOil COBMECTHOM I€ATEILHOCTH TP BBIMOJIHEHUH YY€OHBIX, TO3HABATEIIbHbIX
3aJ1a4, BBIMIOJHEHUM XUMHUYECKUX JKCIEPUMEHTOB, CO3/aHUU YYEOHBIX MPOEKTOB,
CTpEMJICHUS K B3aMMOIIOHUMAHHWIO M B3aWMOIIOMOINM B TpOIEecCe ITOM ydeOHOM
NESATENBHOCTH, TOTOBHOCTH OLIEHNBATH CBOE NOBEIECHNUE U MIOCTYIIKHA CBOMX TOBApHILEH C
MO3UIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEICTBUN MMOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHHUS:

MHUPOBO33PEHUECKHE MPEJCTABICHUS O BEIIECTBE W XHMHUYECKOW peakluu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISAIOIINE OCHOBY JUIS
NOHMMAaHUS CYIIHOCTH HAy4YHOW KapTHHBI MHpa, NPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI, B3aUMOCBS34X YEJIOBEKA C MPUPOJHOMN Cpeaou, O
POJIM XMMHH B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTEIbHBIE MOTUBBI, HAIIPABJICHHBIC HA TIOTYYCHUE HOBBIX 3HAHHM 110 XUMUH,
HEoOX0IuMbIe sl 0OBSICHEHHSI HaOJII0AaeMbIX MPOLIECCOB U SIBICHUI, TTO3HABATEIbHOM,
UHPOPMAIIMOHHON M YUTATEIBCKOW KYJIBTYpPhI, B TOM YHCJI€ HAaBBIKOB CaMOCTOSTEIbHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHON JINTEPATYPOU, TOCTYITHBIMU TEXHUYCCKUMH
cpeacTBaMu WH(GOPMAITMOHHBIX TEXHOJIOTH;

MHTEpEC K 00YUEHHIO U MO3HAHMIO, TF0003HATEIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH
K caM00Opa30BaHUIO, IPOCKTHON U MCCIIEOBATEIBCKONW IEATENBHOCTH, K OCO3HAHHOMY
BbIOOPY HAIIPABJIICHHOCTH M YPOBHS 00y4YeHUS B AalIbHEUIIEM;



4) hropMuUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH JXWU3HHU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKH Ha 3/10pOBbIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUIA U HENPUSATUE BPEIHBIX
npuBblYeK  (YMOTpeOJieHUs  aJKOTOJIs, HApKOTHUKOB, KypeHHs), HEO0OXOJIUMOCTH
coOr01eHUS MTpaBUil O€30MaCHOCTH MPU 0OPALIEHUH C XUMUYECKUMU BEILIECTBAMU B OBITY
U peaIbHOU KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K NPAaKTUYECKOMY H3yueHHUIo mpodeccuii U Tpyna pa3iuyHOrO poJa,
YBaXEHHE K TPYAy M pe3yJbTaTaM TPYIAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHHs] TPEIMETHBIX 3HAHWM MO XUMHH, OCO3HAHHBIM BBIOOP HMHIWBUYabHON
TPAaCKTOPUU TPOAOCKEHHSI O00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEIHON
npodeccuoOHANbHON NEATETbHOCTH M Pa3BUTHUS HEOOXOJUMBIX YMEHUN, TOTOBHOCTH
a/IalTUPOBATHCS B MPO(EeCCHOHAIBHOM Cpe/ie;

6) 3K0JIOrHYeCKOr0 BOCTUTAHNS

HKOJIOTHUYECKH IIeJIecO00pa3Hoe OTHOIICHHE K MPHUPOJAE KaK UCTOYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHMMAaHHE LIEHHOCTH 3J0pPOBOr0 M 0O€30MacHOTO
oOpa3za U3HHU, OTBETCTBEHHOE OTHOIEHWE K COOCTBEHHOMY (U3MYECKOMY U
NICUXMYECKOMY 3JI0pOBbIO, OCO3HAHHME IIEHHOCTU COOJIIOIEHUS NpaBHsl 0€30MacHOro
MOBEICHUSI TIPU paboTe C BEIIECTBAMH, a TAKKE B CUTYAIHIX, YTPOKAIOIIUX 3I0POBBIO U
JKU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOTy4aeMble TTPU U3YUCHUH XUMUH, IS PEIICHUS
3a1a4, CBS3AHHBIX C OKPYXAOIIEW NPUPOAHOW CpPENOM, Ui IOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPbI, OCO3HAHHSI TJI00AJIbHOTO XapaKkTepa SKOJIOTHYECKUX MpodsieM
U IyTeH UX peleHus MocpeiCTBOM METOI0B XUMHHU, 3KOJIOTUYECKOT O MBIIIEHUS, YMEHUS
PYKOBOJICTBOBATBCS UM B ITI03HABATEIBHOM, KOMMYHUKATUBHOM U COLUAIBHON IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIICISIOT 3HAYUMBbIE /17151 JOPMUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAyYHble TMOHATHS (3aKOH, TEOpHs, MPHUHIMI, TUIOTEe3a, (akxT,
cUCTeMa, MPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOpPBIE HMCIOIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MpEAMETaX M MO3BOJISIOT HA OCHOBE 3HAHUM W3 ATHUX NPEIMETOB
dbopMupOBaTh MpECTaBICHUE O 1ETOCTHON HAYYHOW KapTHHE MHUPA, U YHHUBEPCAIbHBIC
yuyeOHble JeicTBUs (TO3HaBaTENbHbIE, KOMMYHUKATHUBHBIC, DPETYJIATUBHbBIE), KOTOpPbHIE
oOecrnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIILHOMY IUIAHHPOBAHUIO U
OCYIIECTBJIICHUIO YIEOHOU ACSITEIILHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCATbHBbIE Y4eOHbIe [1eliCTBUSA

ba3oBrbie JJornuyeckue aeicTBUA:

YMEHHS MCMOJIb30BaTh MPUEMBI JOTMYECKOTO MBIIUICHUS MPU OCBOECHUU 3HAHUM:
pPacKpbIBaTb CMBICI XUMHUYECKHX TMOHATUNU (BBIAEHATh HUX XapaKTepHbIe MPU3HAKHU,
YCTaHABIMBATh B3aUMOCBSI3b C JAPYTMMH MOHSATHSIMH), HCIOJIb30BaTh MOHSATUS JAJIs
OOBSICHEHUSI OTAENBHBIX (DAKTOB W SIBICHHI, BBIOMPATh OCHOBAHUS W KPUTEPHUH TS
KJaccCU(UKAMM XUMUYECKUX BEIIECTB M XHWMHUYECKHUX peaKluil, yCTaHaBIMBAaTh
NPUYMHHO-CIICACTBEHHBIE CBA3M MEXAY OOBEKTAMH H3YYCHHS, CTPOUTH JIOTUYECKHE



paccyxiaeHus (MHAYKTHBHbIC, JEAYKTUBHbIC, IO AaHAJIOTUM), JeJaTh BBIBOABI U
3aKJIIOYEHUS,

YyMEHHE TPUMEHATh B TMpoIllecCe TMO3HaHUSA TOHATUSA (MpEeIMETHbIE U
MeTanpeIMEeTHbIE), CHMBOJMYECKHE (3HAKOBbIE) MOJENU, HCIIOJIb3yeMble B XHUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUHU MOJICTIbHBIE TPEACTABICHUS —
XUMHUYECKHM 3HaK (CUMBOJI 3JIEMEHTa), XUMHUUYecKas GopMyia U ypaBHEHHE XUMHYECKON
peakuy — MPU PEIICHUH y4yeOHO-TIO3HABATENBHBIX 3aJlay, C YYETOM 3THUX MOJEIbHBIX
NPE/ICTABICHUI BBISBIATh M XapaKTepU30BaTh CYIECTBEHHbIC MPU3HAKU H3y4aeMBbIX
O0OBEKTOB — XHMHUYECKUX BEHIECTB M XUMHUUYECKUX pEaKIui, BBISBIATH OO0IIUE
3aKOHOMEPHOCTH, TNPUYUHHO-CIEICTBEHHbIE CBSI3M W TMPOTHUBOPEUYUS B H3yYaEMBIX
mpoiieccax U SBJICHUSX.

ba3oBble ucciieoBarebCKue 1eHCTBUA !

YMEHHUE UCIOJIb30BATh ITOCTABICHHBIE BOMPOCHI B KAYECTBE HHCTPYMEHTA MMO3HAHUS,
a TaKKe B KaueCTBE OCHOBHI /Jisi (POPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

npuoOpeTeHrne OmbITa M0 IUIAHUPOBAHUIO, OpraHu3alMd ¥ IPOBEJICHUIO
YYCHHYECKUX IKCIIEPUMEHTOB, YMEHUE HAOII0IaTh 32 XOJA0M MPOIecca, CAMOCTOSITEIIbHO
MIPOTHO3UPOBATH €r0 PE3yNbTat, (HOPMYIMPOBATH 0OOOIIEHUS U BHIBOJBI 110 pe3yIbTaTaM
MPOBEAEHHOTO OMbBITA, UCCIAEAOBAHUS, COCTABIATh OTUYET O MpoIeTIaHHON padoTe.

PabGora c undgopmanueii:

yMEHHE BHIOUpATh, aHAIM3UPOBATh U UHTEPIIPETUPOBATH UHPOPMAITUIO PA3THUHBIX
BUJOB M (OpPM TpeCTaBICHHs, IOIYy4aeMyl) H3 pa3HbIX HCTOYHUKOB (HAYYHO-
MOMyJIsipHas JIUTepaTypa XUMHYECKOTO COACPKAaHHS, CIPABOYHBIC MOCOOHS, PECypPChI
HuTepHeTa), KpUTHUECKH OIIEHUBATH IPOTUBOPEUNBYIO U HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHSTh pa3IMYHbIE METOABl U 3alpoChl MPU TOUCKE U OTOOpe
UH(GOPMAIIUUA ¥ COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JIJIsl BHITTOJIHEHUS YYEOHBIX U
MO3HABATENBHBIX 3aJlay OMNpEeNeIEHHOTO THMA, NPUOOPETEHHE OmbiTa B 00JacTH
UCTIONIb30BaHUST  WH(OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,  OBJIaJICHUE
KYJIbTYpOH aKTUBHOTO MCTIOJB30BaHUS PA3THUYHBIX MMOMCKOBBIX CUCTEM, CAMOCTOATEILHO
BBIOMpATh ONTUMANIBHYIO (GOPMY MPEACTaBICHUS HHPOPMAIMU W HUIIOCTPUPOBATH
peliaeMble 3a7]a4i HECJIIOKHBIMU CXeMaMu, TuarpaMMamu, IpyruMu popmamu rpaduku u
UX KOMOUHAILIUSIMU;

YMEHHE UCI0JIb30BaTh U AaHAIM3UPOBATH B MpoIlecce yueOHOI U UCCIe0BaTEhCKON
NESTENBHOCTH WH(OPMAIMIO O BIUSHUU TMPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SIICTBA U
TPAHCIIOPTA Ha COCTOSIHUE OKPY:Kalollel MPUPOIHON CPEbI.

KoMMyHuUKaTHBHBbIE YHHBepcaIbHbIE y4eOHbIe NeiiCTBHUS:

YMEHHUS 3aJlaBaTh BOIPOCHl (B X0/€ Auaiora W (Wiu) JUCKYCCHUHU) MO CYIIECTBY
obcyxaaeMoit TeMbl, (OPMYTUPOBATh CBOM MPEIOKEHUS] OTHOCHUTEIHHO BBHITIOJIHEHUS
MPEJI0KEHHOM 334K,

YMEHUS TPEJICTABIIATh TOJYYCHHBIC Pe3yJbTaThl TO3HABATEILHON JICATEIHLHOCTH B
YCTHBIX M THCHMEHHBIX TEKCTaX; JeNaTh NPE3CHTAINI0 PE3yJbTaTOB BBIMOIHEHUS
XUMUYECKOTO JKCIepuMeHTa (71abopaTOpHOrO OMbITa, Ja0OpaTOPHOM paboOThl IO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);



yMEHUs  y4eOHOro COTPYJHHYECTBA CO CBEPCTHUKAMH B  COBMECTHOH
IIO3HABATEIbHOW M HCCIIENOBATENbCKOM NEATEIbHOCTH IIPU PELICHUH BO3HUKAIOIINX
npoOjeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COIIAaCOBaHUS MO3ULIUM (0OCYXKIACHUS,
OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbI», KOOpPAMHAIUS COBMECTHBIX JEHCTBHUH,
OIpEJIEJIEHNE KPUTEPHUEB MO OLICHKE KAYECTBA BHINOJIHEHHOW pabOThl U APYTHE).
PerynsiTuBHBIC yHUBEpcaJbHbIe YyueOHbIe JeiiCTBHS:
YMEHHE CaMOCTOSITEJIbHO ONPEACNATh LEJId JACSITENbHOCTH, ILIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHMPOBATh W TPH HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO
NESATENbHOCTh, BbIOMpaTh Haubosee 3(PQPEKTUBHBIE CHOCOOBI pEIIEHHS YYEOHBIX U
IIO3HABATEIbHBIX  3aJad4, CAMOCTOSITEIBHO  COCTaBIATh  WJIM  KOPPEKTHPOBAaTh
IIPEAJIOKEHHBIN AITOPUTM JEHCTBUNM NPH BBINOJHECHHUH 3aJaHUN C YYETOM IMOJYy4YECHUS
HOBBIX 3HaHUI 00 wH3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pPEAKIMsIX, OLEHUBATH
COOTBETCTBHE NOJIYYEHHOTO pEe3yJIbTaTa 3asBJICHHOM LEJIH, YMEHUE MCIOJIb30BaTh M
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMble B yCIIOBUU 3aJaHUM.
INNPEAMETHBIE PE3YJIBTATbBI
B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOEHHUIO O0S3aTEILHOTO COJEp)KaHus,
YCTAaHOBJIEHHOTO JAaHHOU (enepasibHON pabodeil mporpaMMoil, BBIIEISIOT: OCBOCHHbBIE
o0OyyaromMMHCs Hay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI JecTBUi, cnienuduyeckue s
peIMEeTHOMN 00macTu « XUMUs», BUJIbI I€ATEIBHOCTH 10 TIOJTYYEHUIO HOBOTO 3HAHUS, €r0
UHTEpIpETaK, MPeoOpa3oBaHUI0 M NPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX M HOBBIX
CUTYalLUsX.
K xoHumy oOyuenuss B 8 Kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHU:
® pacKpblBaThb CMBICI OCHOBHBIX XHMMHMUYECKMX MOHSTHI: aTroM, MoJieKyJa,
XUMUYECKUM DJIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omgHOpOIHAss M HEOJHOPOJHAs), BAJNEHTHOCTb, OTHOCHUTEIbHAs aTOMHas |
MOJIEKYJISIPHASI Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JIs1 XUMHUYECKOTO JIEMEHTA B COeIMHEHUH, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTA,
OCHOBAaHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCICHUS, XUMHUYECKas
peakius, KiIacCU(pUKAIUS  PEaKUMid: peakuuu COEAMHEHUs, pPeaKlIuu
Pa3NoKEHUs, peakluy 3aMEeIIeHUs, peakliuid 0OMeHa, 3K30- U SHA0TEPMHUUECKHE
peaxiuu, TerioBoi dQQeKT peakiuu, sapo aroma, JIEKTPOHHBIA CIION aToMma,
aTOMHas OpOMUTallb, paJlyC aTOMa, XUMUYECKas CBsI3b, MOJISIPHASL U HETMOJIpHAas
KOBaJIECHTHAs CBSI3b, MOHHAs CBS3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBas 101
BelIECTBA (MPOIIEHTHAsI KOHIIEHTPAI|sl) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI U MPUMEHSTH
ATH MOHATHUS IPU OMUCAHUU BEUIECTB U UX MPEBPALLCHUM;

® HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJIEHUS (OPMYI BEUIECTB U
YpPaBHEHUN XMMHUYECKUX PEAKLINM;

® OmnpeneNisaTh BaJICHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, CTEIIEHb
OKHCJICHHSI AJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, PUHAJIEKHOCTh BEUIECTB K



ONpeIeIEHHOMY KJIAcCy COEAMHEHUN 1o (opMyinaMm, BUJ XUMHUYECKON CBS3U
(KOoBaJIGHTHAsl U MOHHASI) B HEOPTaHUYECKUX COCAUHECHHUSIX;

e packpeiBath cMbicn  [lepuonnueckoro 3axkona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE IEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX MosoxeHus B [lepuoauyeckoii cucreme, 3aKOHOB
COXpPAHEHHsI MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHHs, 3aKoHa ABOTapo;

® ONUCHIBaTh M XapakTepu3oBaTh TaOanMuHylo (Qopmy [lepuonnyeckoit cucTembl
XUMHUYECKHX AJIEMEHTOB: pa3uyaTh MOHATHUS «TJaBHAs MoArpymmna (A-rpymnmna)»
u «1oboyHas noarpynna (b-rpymnmna)», Masnblie U OOJbIINE IEPUO]IBI, COOTHOCUTH
o0o3HaueHusi, KOTophle uMeroTcs B Tabmune «llepuonnyeckas cucrema
XUMH4YeCKHX 3JieMeHTOB [[. Y. MenaeneeBa» ¢ YMCIOBBIMU XAPAKTEPUCTUKAMU
CTPOEHUSI aTOMOB XUMUYECKUX AJIEMEHTOB (COCTaB W 3apsij sapa, olliee Yucio
AJIEKTPOHOB U paCIpeIeTICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

e KjacCU(UIMPOBATh XUMHYECKHE JJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKHE PEaKInu (110 YHUCITY U COCTaBy yYaCTBYIOIIUX B PEAKIIUH BEIIECTB,
0 TeTIOBOMY 3P (DEKTY);

® XapaKkTepus3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONHUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUM;

® [IPOTHO3MPOBATH CBOMCTBA BEMIECTB B 3aBUCHUMOCTH OT HMX Kaye€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPALICHUN B Pa3JIMYHBIX
YCIIOBHUSIX;

® BBIUUCIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJSIPHYIO MAacChl BEUIIECTB,
MAacCCOBYIO JIOJNIO XHMHYECKOTO dJIeMEHTa Mo Gopmylie COeIMHEHHUs, MaCCOBYIO
JIOJTIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUUYECKON
peaKkiuy;

® T[PUMEHSITh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEATEIbHOCTH — aHajiu3 u
CHHTE3, CpaBHEHHE, 0000IIIeHHEe, CUCTEMAaTH3aI1I0, KJIaCCU(DHUKAIINUIO, BEISIBIICHHE
MPUYMHHO-CIICICTBEHHBIX CBSI3€d — JUISI W3YyYEHHUS CBOWMCTB BEHIECTB M
XUMHYECKHUX PEaKIINii, €CTECTBEHHO-HAYYHBIE METOIbI TO3HAHUS — HAOIOICHUE,
U3MEPEHHE, MOJICTTUPOBAHNE, IKCIIEPUMEHT (peaabHbIi U MBICIICHHBIN);

e (CJenoBaTh NpaBWJIaM IOJB30BaHUS XMMHYECKOW MOCYAOH M JabOpaTOpHBIM
000pyI0BaHKEM, a TAK)KE MTpaBUIaM OOpAIlleHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMHU TI0 BBIMOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10
MOJIYYEHUIO M COOMpaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOAA M KHUCIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON MAacCOBOU JOJEH PacTBOPEHHOIO
BCIIIECTBA, IUIAHUPOBATh M TPOBOAUTH XMMHUYECKUE HSKCIEPUMEHTHI 10
pPacIO3HABAaHUIO PACTBOPOB WLIEIOYEHM M KHUCJIOT C IOMOIIBIO HHIWKATOPOB
(;makmyc, GpeHondTanenH, METHIOPAHXK U APYTHE).

K koHiy oOyuenus B 9 kjiacce mpeIMeTHBIE pe3ynbTaThl Ha 0a30BOM YpOBHE

JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOITUXCS YMEHUM:



PacKpbIBaThb CMBICI OCHOBHBIX XMMHMUYECKUX TOHATHI: XUMHUYECKUU 3JIEMEHT,
aToOM, MOJIEKYJIa, MOH, KaTUOH, aHWOH, IPOCTOE BEILECTBO, CI0KHOE BEILECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCJIEHUS, XUMHYECKas
peakius, XUMUYECKasi CBs3b, TEIUIOBOM 3(P(DEKT peakiuu, MOIb, MOJSPHBINA
00BEM,  pacTBOp,  DIJIEKTPOJIUTBHI,  HEINEKTPOIMTHI,  IJIEKTPOIUTHUECKAsS
JUCCOIMAIUSI, PEaKIU HMOHHOrO0 OOMEHa, KaTaau3aTtop, XUMHUYECKOe
paBHOBecue, OOpaTUMble ¥  HEOOpaTUMbIE  pEaKlUHU, OKUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIE PEAKIMH, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHUCJIEHHUE U
BOCCTaHOBJICHUE, AJTIOTPOIHUs, aM(POTEPHOCTh, XUMUYECKasI CBSI3b (KOBaJICHTHAs,
WOHHAs, METaJNINYecKas), KpUCTAINIMYECKasl pEelETKA, KOPPO3Us METAJUIOB,
CIUIaBbl, CKOPOCTb  XUMHYECKOM  pEaKUWH, MPEIeIbHO  JOMYyCTUMAs
konrenTpauus I1/IK BemecTna;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHUI U MPUMEHSATH
ATH TIOHATHS MIPU OMHMCAHUU BEIIECTB U MX MPEBPAILCHUIA;

UCIIOJIH30BaTh XUMUUYECKYI0 CUMBOJIHMKY JJisi COCTaBJieHUs (HOpPMYI BEUIECTB U
YPAaBHEHUN XUMHUYECKUX PEaKIUM;

ONpPEAENATh BAJECHTHOCTh M CTEINEHb OKHCIEHUS XHUMHUYECKUX JJIEMEHTOB B
COCMHECHUSAX  PA3]IMYHOTO  COCTaBa,  MPHUHAJIEKHOCTH  BEIIECTB K
OTIpe/IeIEHHOMY KJIACCy COEIMHEHMI 1o (opMyrnaMm, BUJ XUMHUYECKON CBS3U
(xoBasieHTHAs, MOHHAS, METAJUIMUECKasl) B HEOPTaHUUECKUX COSTUHEHUSIX, 3aPs]T
MOHA TIO0 XHMHYECKOW ¢opMyne, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAWHEHUMN, THUINl KPUCTALIMYECKOM PEMETKH KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cmbica llepuonmyeckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHMUMAHKE: OMUCHIBATh M XapaKTePU30BaTh TAOIMUHYIO
dbopmy [lepuoandeckoit CUCTEMbI XUMUUYECKUX AJIEMEHTOB: pa3inuyaTh MOHITHUS
«rnaBHas noarpynna (A-rpynmna)» u «nodounas noarpynna (b-rpymnma)y, Massie
U OoIbllIMe€ TEpPUOAbl, COOTHOCHUTh OOO3HAYEHHS, KOTOpPhIE HMEIOTCS B
NEPUOINYECKON TabNuIle, ¢ YUCITOBBIMA XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjapa, oOIIee YUCIO BJIEKTPOHOB U
pacnpe/IeIeHHe UX 0 MIEKTPOHHBIM CIIOSIM), OOBSICHATH 0011I1e 3aKOHOMEPHOCTH
B UIBMEHEHHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHUH B MpEJIesIax MalbIX IEPUOTOB
Y TJIaBHBIX MOATPYHI C YYETOM CTPOCHHUS X aTOMOB;

KIacCCU(PUIIUPOBATh XUMHUYECKUE DJIEMEHThI, HEOPTaHWMYECKHE BEeIleCTBa,
XUMUYECKHE PeaKInu (10 YUCIY U COCTaBy yYacTBYIOIIUX B PEaKIIMH BEIIECTB,
Mo TermioBoMy 3PdeKTy, Mo HU3MEHEHHUIO CTENEHEH OKHUCICHHS XUMHUYECKHX
AJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) 00IIKE U crienu(prueckrne XMUMUYECKUE CBOMCTBA
NPOCTBIX W  CIIOXKHBIX BELIECTB, MOJTBEpPKIas ONHUCAHUE MpPUMEpaAMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;
COCTaBJISITh YPABHEHHUS JICKTPOJIUTHYECKOW JUCCOUMAIMU KHUCIIOT, IIEJIOYEd U
cojiel, TOJHBbIE W COKpAIEHHbIE YpaBHEHUS pEaKIUil HMOHHOTO OOMEHa,



yYpaBHEHUs peakLui, MOATBEPXKIAIOUINX CYIIECTBOBAHUE I'€HETUYECKON CBSI3U
MEX]y BELIECTBAMU PA3IUYHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTb OKHCIIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUU
MIOCPEICTBOM COCTABIICHUS SJICKTPOHHOTO OajaHca STHX PeaKIni;
NPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBHCHUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHHSI XUMHUECKUX MPEBPALICHUN B PA3INYHBIX YCIOBHSIX;
BBIUUCIIATh OTHOCHTEIHHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MAacChl BEIECTB,
MacCCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 1Mo (opMyJie COSAUHEHUS, MACCOBYIO
JIOJII0 BELIECTBA B PACTBOPE, NPOBOAUTH PACUETHI [0 YPAaBHEHUIO XMMUYECKOU
peaKInm;

coOMoIaTh TpaBUjIa TOJNH30BAHUSA XHUMHUYECKOW TMOCYI0M M 1a00paTOpHBIM
o0opyoBaHHEM, a TAKKE MpaBHiia OOPAIECHHS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKIMSMHU TI0 BBIIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB I10
MOJIYYEHUIO U COOMPAHHIO T'a3000pa3HBIX BEIIECTB (aMMMaKa M YIJIEKHCIIOTO
rasa);

IPOBOJIUTh PEAKIUH, MOJATBEP)KIAIOIINE KAaueCTBEHHBIH COCTaB pa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OINBITHBIM MyTEM XJIOPUA-, OPOMHI-, HOAU-, KapOOHAT-
, docdar-, cunmukar-, cyiabdar-, THAPOKCHI-UOHBI, KATHOHBl AMMOHHS U WOHBI
U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

IPUMEHSATh OCHOBHBIE OMNEpPALMU MBICIUTEIBHOW NEATEJbHOCTH — aHajdu3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHE, CUCTEMAaTHU3allMI0, BBISIBJICHUE MPUYMHHO-
CJIEJICTBEHHBIX CBSI3€H — JIIsl U3yYeHHsI CBOMCTB BELIECTB U XUMUUECKHUX PEaKILIUH,
€CTeCTBEHHO-HAy4YHBIE METOJBI TO3HAHUS — HaOJIOJCHWEe, W3MEpeHHE,
MOJIEITUPOBAHNUE, IKCIEPUMEHT (peasibHbI U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoauuyecTBO 4acoB

Ne HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl K I JJEKTPOHHbIE (LHPPOBHIC)
n/n pa porp Bcero OHTPOIEH PaKTHHECK oOpa3oBaTe/ibHbIE pecypchl
ble padoThbI ue padboThbl
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUSI
11 XuMusi — BayKHas 00J1aCTh €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
' MPAKTUYECKOU EeSITEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
1.2 BemecTBa u XuMH4eCKUE peakuun 15 1 https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 20
Pa3nes 2. BaikHelilme npeacTaBuTe I HEOPraHUYeCKUX BelllecTB
bubnnoreka IIOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 https://m.eds0o.ru/7f41837¢
bu6nuoreka [IOK
2.2 Bomopon. TlonsiTre 0 KucmoTax u Comsix 8 1 https://m.eds00.ru/7f41837¢
bu6nuoreka [IOK
2.3 Bopna. PactBopsl. [TonsiTie 006 0cHOBaHUAX 5 1 1 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 11 1 1 bubnmnoreka [JOK
' COEIUHEHNI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. [lepunoanueckuii 3axkon u [lepuognyeckas cucrema xumudeckux 3j1emeHToB /[. . MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCJINTEIbLHO-BOCCTAHOBUTEIbHbIE PC€aAaKIUH

[Tepuonuueckuii 3akoH u [leprnonnueckas
3.1 CHCTEMa XMMHYECKHUX dneMeHToB []. 1. 7
MenpeneeBa. CtpoeHne aToma

39 Xumuueckas cBsizb. OKHCIUTEIHHO- 8
' BOCCTAHOBUTEJIbHbBIE PEAKIINH

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

Htoro no pazjen 15 bu6nmoreka [IOK
i https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubnunoreka [JOK
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9 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/aesioB U TeEM (mudpossbie)
Ne i/ — Beero KOﬁHTpOJILHLIe HpﬁaKTuquKue 06PA30BATETBHBIE
padoThI padoThI pecypesI
Pa3nes 1. BemecTBo U XMH4YecKHe peakiun
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 bubmmorexa [IOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnunoreka [JOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS AUCCOLUALIUS. 3 1 1 bubnuorexa [JOK
' XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
21 OO01mmas XxapakTepuCTHKa XUMUIESCKUX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
12| e e ; B orea 10K
' PYIIEL L-€p https://m.edsoo.ru/7f41a636
COEJIMHEHMS
OO6m1ast XapakTepruCTUKA XUMUUECKHUX
bu6mmoreka [JOK
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 https://m.edsoo.ru/7f41a636
COCJIUHECHHUS
24 omevenros Narpymes Vinepor 5 ) 2 BuGmiorera LIOK
' . PYITIPL. poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COSTMHCHHUS
Hroro mo pasneny 25
Paszpnen 3. MeTauuibl 1 MX COEAUHEHHS
N bubmuorexa [JOK
3.1 Obmue cBokcTsa MeTaLIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxkueiiiine MeTaIbl U UX COEIUHEHUS 16 1 2 Bubmzorexa LIOK

https://m.edsoo.ru/7f41a636
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Hroro mo pazgeny 20
Paznen 4. Xumus 1 OKpy:Kamomas cpeia

4.1 BemectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 Enbmrorexa IOK
' https://m.edsoo0.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpemst 3 buGmorexa LIOK

https://m.edso0.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosnuecTBo yacos DJIeKTPOHHbBIE
Ne 11|
paktuyec [ara uudposbie
n/n Tema ypoxa Bcero Kourpoar KHe u3ydyeHusi oOpa3zoBaTejbHbIE
1 [Ipenmet xumuu. Poiab XuMUM B KU3HU YEJIOBEKA. 1 bubnunoreka LIOK
Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAAX MO3HAHUS B XUMUU 1 EH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «IIpaBuna paGoTsl B
3 nTabopaTopuu ¥ MPUEMBI 0OpaIeHHs ¢ 1 1 E;ISSJ'I/P/I;T:(I;;)(I)_IrOu/IISfO d23dc
71a00paTOPHBIM 000PYTIOBAHUEM " '
4 Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus 1 bubmmoreka [JOK
cMmecen https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Paznenenue cmeceit 1 1 bubmuoreka [IOK
(Ha mpuMepe OYMCTKU OBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bubnmorexa LIOK
6 ATOMBI M MOJICKY b1 1 https://m.edsoo.ru/ff0d2aéc
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnmnorexa [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 cIOXHBIC BENIECTBA 1 BH6J?HOTeKa LHOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 BH@?HOTeKa HOK
https://m.edso0.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas 56 OK
10 ¢dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKHUX 1 " J?HOTeKa 1
S CMOHTOR https://m.edsoo.ru/ff0d2eae
11 OtHocurenbHas aroMHast Macca. OTHOCUTENbHAS 1 bu6muoreka [IOK

MOJICKYJIApHasd Macca

https://m.edsoo.ru/ff0d323c
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12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B bubnunoreka LIOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
bubnunorexa LIOK
13 KonuuectBo BemiectBa. Mosb. MoutsipHast Macca https://m.eds00.ru/ffod5230
14 DuU3nYECKUEe U XUMUYECKHUE ABICHUA. XUMUYECKas bubnuorexa [JOK
peaxkuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBUs NPOTEKAHUSI XUMUYECKHUX bubnuoreka [JOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHHs MacChl BEIIECTB. XMMHUUECKHE bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BerunciieHus KoaM4uecTBa, MacChl BEIIECTBA MO bubnuoreka [{OK
YPaBHEHUSM XUMUYECKHX PeaKlui https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMHUIECKUX peakuuit bubnnoreka [JOK
(coenMHEHUS, PA3IOKCHUS, 3aMEIIICHISI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBII-IHUIUKIIONEIUCT. Bu6mmoreka [JOK
O0o001IeHNEe U CHCTeMAaTU3alns 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTtponpsHast padora Nel mo treme «Bemecta u bubnuoreka [IOK
XUMHUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. CocTas Bo3ayxa. bubmmnoreka HOK
Kucnopon — snemenT u npocroe BeriectBo. O30H https://m.edsoo.ru/ff0d448e
® o
p | o r e el s BuSmorea 101
peaKil - TOP ' https://m.edsoo.ru/ff0d4614
OKCHJIAX
23 Cnioco0sI MoTydeHus: KUCIIOpo/ia B 1abopaTopuu u bubnnorexa [JOK
IIPOMBIIUIEHHOCTH. [IpruMeHenune kucnopoaa https://m.edsoo.ru/ff0d497a
e | pommmmaber e peu, coneme B LOK
p yp ’ https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUAX
TonnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHNe bubmuoreka [IOK
25 :
BO3/yXa, CIIOCOOBI €ro MPeJOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
26 [IpakTuueckas padora Ne 3 o teme «llomydenue u bu6muoreka [JOK

coOMpaHue KHCIOpOo/ia, U3YICHUE €r0 CBOWCTBY

https://m.edsoo.ru/ff0d4ae2
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97 Bomopoa — 35eMeHT 1 MpocToe BEIEeCTBO. bubnunoreka LIOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 Du3nyYeCKre U XUMAYECKUE CBOKMCTBA BOJIOPOA. bubnmnoreka HOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TTonsiTHE O KHCIIOTaX U COJISIX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d?2
30 Crioco0bI MoTy4eHus1 BOJAOPO/Ia B J1a0OpaTOpPHH buGmuorexa LIOK
https://m.edsoo.ru/ff0d4ddo
31 [TpakTiueckas pabota Ne 4 o reme «llonydyenue u bubmmoreka [JOK
cobupaHue BOJOpOa, U3yUYE€HUE €ro CBOMCTBY https://m.edsoo.ru/ff0d4f42
. N bubnunoreka LIOK
32 MounspHslii 00bEM Ta30B. 3aKOH ABOTaIpo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA BEIECTBA ra3a
33 0 €T0 U3BECTHOMY KOJIMUECTBY BEIIECTBA WU buGnuorexa LIOK
" https://m.edsoo.ru/ff0d55a0
00BEMY
B 0Bé
34 peaxiumt na ocrose 3aKoNa OGBEMHEX oTHOmEHH Bugmiorera [IOK
peaxn https://m.eds00.ru/ff0d5708
ra3oB
35 dusnyeckue U XUMUYECKHUE CBOUCTBA BOJIEI Bubmorexa HOK
https://m.edsoo.ru/ff0d587a
. bu6mmoteka IIOK
36 CocraB ocHoBanwuii. [TonsiTHe 00 UHIUKATOPAX https://m.edsoo.ru/f0d59e2
B .H
37 nemacomere pactsops. Maccosas 707 BuGmorera 10K
mn P PEL. a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
IT 6ota Ne 5
3B lpurorosnemte pactsopo ¢ onperenémioi BuGmorexa LIOK
N . R https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei paCTBOPEHHOTO BEIIECTBAY
39 KonTtponsHas padora Ne2 o reme «Kucnopo. bu6muoreka [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KaccuuKalus, HOMEHKIIaTypa bubmorexa LIOK

https://m.edsoo.ru/ff0d664e



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
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
https://m.edsoo.ru/ff0d664e

[TonyyeHnue u XUMHUYECKUE CBOMCTBA KMCIIOTHBIX, bubmmoreka [JOK
41 .
OCHOBHBIX U aM(POTEpHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoBaHusI: cOCTaB, Kinaccuduxams, bu6nmoreka [IOK
42 i
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonmydenue 1 XMMHUUECKHE CBOMCTBA OCHOBAHMH Bubmiorexa LIOK
v https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccugukaims, HOMEHKJIATypa Bubmiorexa LIOK
’ ’ 1A, yp https://m.edsoo.ru/ffOdfee2
45 ITomydyenune 1 XMMHUYECKHE CBOMCTBA KUCIIOT Bubmiorexa LIOK
¥ https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa, COCOObI bubnnorexa [JOK
46 o ;
MOJTYYCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktrueckas padora Ne 6. Pemenne
47 3KIz:ne I/IMCHTaJIr;)HI)IX 3aga4 1o reMe «OCHOBHBIE Bubmmorexa LIOK
p N https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAaHUYECKUX COCTUHCHUI
['eHeTnyeckas cBsI3b MEXAY KlaccaMu bubnunoreka LIOK
48 N i
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
. bu6mmoteka IIOK
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.eds00.ru/00ad9ch?
50 Konrtponsnas padora Ne3 o teme "OcHOBHBIE bubmmnoreka HOK
KJIACChI HEOPTAaHUYECKUX COCTMHEHUM" https://m.edsoo.ru/00ad9ela
IIepBBle MOMBITKY KIaCCU(PUKALINA XUMHUYECKUX
51 3J'IepMeHTOB IlousTne o (bnnal)i CXOJHBIX bubmoreia HOK
’ py A https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB
59 [leproauueckuii 3akon u [lepuoanueckas cucrtema bubmuoteka [IOK
XUMHYECKHX d1eMeHTOB [l. 1. MeHaeneeBa https://m.edsoo.ru/00ada52c
53 ITepuonasl, TpyIIIBL, TOATPYIIIEI Bubmorexa HOK
PHOJIBL TPY - IOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubmmoreka [JOK

HN30TOmEI

https://m.edsoo.ru/00ada342
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CTpOCHHCBHCKTpOHHBD(O6OHOqCKaTOMOB

9 bubnunoreka LIOK
95 anemenToB llepuoguueckoit cucremsr /. U. https://m.edsoo.ru/00adashe
Meupeneena
XapakTepUCTUKA XUMHUYECKOT'0 DJIEMEHTA 110 €0
56 HOJII)O)KGE?I/IIO B [lepunonnueckont cucreme 1. bubmnorexa LIOK
T https://m.edsoo.ru/00ada824
Meupeneena
3uauenue [leprnoguueckoro 3aKoHa IJIst pa3BUTHS
o7 HayKU U HpaKI")I‘I/IKi A1 MeHz[eJIeeHB —pyqéHHﬁ bubmorexa LIOK
v ’ https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxk 1aHuH
58 PesepBHblit ypok. O000111I€HNE U CUCTEMaTH3aIHs Bbu6mmoteka [JOK
3HaHwmii / Beepoccuiickas mpoBepouHasi pabora https://m.edsoo.ru/00adb33c
KonTpoabnas padora Ned o teme «Ctpoenue
59 aTOEII\:IrEII) )nglljﬂfqlécm; CB}ISBI:) / gipocc;pﬁc;i buGnuorexa LIOK
) https://m.edso0.ru/00adh486
IIpoBepoYHas pabora
60 DIIEKTPOOTPUIIATEIILHOCTh aTOMOB XUMHYECKHX bubnunoreka LIOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HouHas xuMudeckas CBsI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBanenTHast nonsipHasi XuMU4YeCKas CBS3b bubmaorexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBasneHntHas HenonsipHas XUMUYecKasi CBsI3b Bubmorexa HOK
https://m.edsoo.ru/00adaab8
bu6mmoteka IIOK
64 CreneHs oxucneHns https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH bubmaorexa LIOK
https://m.edsoo.ru/00adb076
66 OKUCINUTENIN U BOCCTAHOBUTEIN bubmiorexa LJOK
https://m.edso0.ru/00adb076
PesepBuHLH?I ypok. O6001IeHne 1 cucTeMaTru3aIus Bu6morexa LIOK
67 3HaHui 1o TeMe «CTpoeHue aroma. XUMHUYECKast

CBA3b»

https://m.edsoo.ru/00ad9ch2
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68 PesepBHblii ypok. O600111€HNE U CHCTEMaTU3alNs bubmmoreka [JOK

3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 6



https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
Ne IMpakruuec Jara uudposbie
Tema ypoka
n/n yp Bcero KOHTpﬁo'HBH KHe u3ydyeHusi oOpa3zoBaTejbHbIE
ble padoThI
P paGoTb1 pecypebl
Ilepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(E?FGMI; XUMHAYECKUX 3J1eMIe)HTcI)[B AU 1 bubmnorexa LIOK
T https://m.edsoo.ru/00adb59%
MenneneeBa
5 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 bubmmoreka [JOK
XUMUYECKHX IEMEHTOB IIEPBBIX TPEX NEPUOIOB https://m.edsoo.ru/00adb6b6
Kiaccudukanus 1 HOMEHKIIaTypa bubmmoreka [JOK
3 1 .
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMHUYECKON CBS3U U THUIIBI 1 bubmuoreka [{OK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas paborta Nel no teme «IloBropenue
5} 1 yriayOJeHue 3HaHUM OCHOBHBIX Pa3iesioB 1 1
Kypca 8 kiiacca»
6 Knaccugukaius XuMU4ecKux peakuuii no 1 bubmmnoreka HOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsiTHE O CKOPOCTH XUMHUYECKON pPEAKIINU.
7 [TonsiTue o FOMI())FCHHI:IX U TeTe orgHHHI:( 1 bubmmorexa LHOK
p https://m.edsoo.ru/00adbe9a
peaKIusIx
ITonsiTue 0 XUMHUYECKOM paBHOBECUU. DAKTOPHI,
8 BIIUSIONINE HA CKOPOCTh )Ic)I/IMI/IquKoﬁ eaKuHII)/I u 1 bubmmorexa LHOK
p P https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUYECKOTO PaBHOBECHS
9 OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH 1 bubnmorexa LIOK
peakl https://m.edsoo.ru/00adcade
10 Teopus 2IEKTPOIIUTUYECKON JUCCOLMALIUY. 1 bu6muoreka [JOK
CwibHBIE U CITa0bIe DIIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 HonHbIe ypaBHEHNS peakIuil 1 bubmorexa IIOK

https://m.edsoo.ru/00add448
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XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHUU B

12 CBETE MPEACTABICHUH 00 IEKTPOTUTHICCKON buGnuorexa LIOK
https://m.edsoo.ru/00add5d8
JTUCCOLIMAIIUU
X €CKHe 7 ei ere
13 npoxcramcuii o6 sexTpomITIseCKoi u6miorera LIOK
el p https://m.edsoo.ru/00add8h2
JTUCCOLIMAIIUU
14 [TonsiTue 0 ruapoOaU3e coien bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
. bubnunoreka LIOK
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/00addd12
[TpakTiueckas padota Ne 1. «Pemenue bubmmoreka [JOK
16 .
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponpHas padora Ne2 1o teme
17 «SJ}'II;IZT H(I))Jliinilfqec;;m I/Icgo TH;VI usi Bubmiorexa LIOK
p 8 LA https://m.edsoo.ru/00addecO
XVWMHUYECKUE PEAKIINH B PACTBOPAX)
OO0m1as XxapakTepucTHKa rajJoreHoOB. bubnnorexa [JOK
18 . :
XUMHUYECKHE CBOMCTBA HA MMPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 Xnoposogopona. CosssHas KUCII0Ta, XMMUUECKHE bubmmnoreka HOK
CBOICTBA, MOJTY4YECHHUE, TPUMEHEHUE https://m.edsoo.ru/00ade104
[Ipa eckas padora Ne 2 o Teme
20 «ﬁoI;ITHZHHKe ZIOIJ)MHOTIZ KI/Icn(r)ITLIT 12/13 eHue eé bubmmorexa LHOK
Y 1Y https://m.edsoo.ru/00ade348
CBOMCTBY»
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
21 peakiuii, eciu ogpII)H W3 pEarcHToB JIaH B bubmoreka LOK
’ https://m.edsoo.ru/00ade488
U30BITKE
OO6mmas xapakTepucTrka 31eMeHToB VIA- bubmuoreka [IOK
22 :
TPYIITIBI https://m.edsoo.ru/00ade64a
A .
235 Haxoaenme cepet o coctmenti s npupor Bumrorera LIOK
A pP A PHpOE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
24 CepoBoaopo, cTpoeHue, Pu3ndeckKue u bubnmnorexa [JOK

XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxkcupsl cepol. CepHas KUCIOTa, (U3HYECKUE U

bubnunoreka LIOK

25 XUMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XVMHUYECKUE PEaKIINH, JIEXKAIlUE B OCHOBE
26 MPOMBINIJIEHHOTO CII0Cc00a MOIy4eHUs CepHOMI bubmmoreka [JOK
KUCJIOTBL. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarolllel Cpelibl COeAMHEHUSIMU CEPhI
27 Briunciienrie MaccoBOM 1014 BbIXOAa MPOYKTa bubnuorexa [JOK
peaKuuu https://m.edsoo.ru/00adec8a
OO01as xapakTepuCTUKa 3JIEMEHTOB VA-
28 r III'IIHBI AI:;»OT pacn OCTpaHEHHE B MPUPOJIE bubmaorexa LIOK
PYIIIPL. » paclipoctp '© B IIPHPOAC, https://m.edsoo.ru/00adeeat
¢du3nUecKre 1 XUMHYECKHE CBOWCTBA
AMMUak, ero Gu3nIecKue U XUMUICCKUE bubnunoreka LIOK
29 . .
CBOMCTBA, OJIy4YEeHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTrueckas padora Ne 3 o reme bubnuoreka [IOK
30 . :
«Ilonydyenne amMmmuaka, U3y4eHUE €ro CBOMCTBY https://m.eds00.ru/00adf180
31 A3OTHAas KUCIOTA, €€ (U3NUecKre U XUMUYECKUE bubmmoreka [JOK
CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS B
Ka4eCcTBE MUHEPAJIbHBIX yI00pEHUH. bubmmnoreka HOK
32 . .
XHUMHYECKOE 3arpsA3HEHNE OKPYKAOIIEH Cpebl https://m.edso0.ru/00adf518
COEJIMHEHUSIMU a30Ta
®docdop. Okenn pocdopa (V) u pochopnas
33 KI/ICJI(I())TE (1)1/131/151[6((1:)1(1/13) prngapgqec?;neqzm%ﬁcma bubmaorexa LIOK
’ ’ https://m.edsoo.ru/00adf68a
NIOJIyYEHUE
Hcnonp3oBanue pochaToB B KAUECTBE
34 MHUHEPAIBbHBIX )1(1())6 (EHl/If/'I 3arps3HeHue Bubmnorexa HOK
PILHBIX YIOOD - arp https://m.edsoo.ru/00adfc20
IpUpOIHOIL cpenbl hocharamu
VYrnepon, pacpocTpaHeHue B IpUPO/IE, bubmuoreka [IOK
35 - :
¢du3nuecKkrue 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux pusndeckue u
AL YIITEPORE ¢ bubnuotexa [JOK
36 XUMHYECKHE CBOICTBA. DKOJIOTUYECKUE

npo0JIeMBbl, CBsI3aHHBIE C OKCcUaoM yriepona (1V)

https://m.edsoo.ru/00adfebe
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bub6nmoreka [IOK

37 YrobHas KuCIIoTa 1 ¢¢ comu https://m.edso0.ru/00ae006c
IIpaktrueckast padora Ne 4 o teme "[lonyuenue

38 IJ)IeKchoro raI;a KauecTBenunas peak I/I:III{a Bubmoreka HOK
yr w o peaKtt https://m.edsoo.ru/00ae027e
KapOOHaT-HOH

39 [lepBoHauanbHBIE TOHATHUS 00 OPraHUYECKUX bubnuoreka [JOK
BEIIIECTBAX KaK O COCAMHEHUSIX YIJIepoia https://m.edsoo.ru/00ae054¢e

40 KpeMmuunii u ero coefuHeHns Bubmoreka HOK

P a https://m.edso0.ru/00ae080a
IIpaxTiueckas padora Ne 5. Pemenne
41 3I<Iz:ne I/IMCHTaJ'II;HBIX 3a/1a4 10 TEME Bubmorexa HOK
P N https://m.edsoo.ru/00ae0bf2
«Baxxneimume HemMeTawibl U UX COEIUHEHUD)
KonTtponpHast padora Ne3 o reme «Baxneimme bubnuoreka [IOK

42 i
HEMETAJJIbl ¥ UX COEIUHEHUI» https://m.edsoo.ru/00ae0e18
OO0m1as XxapakKTepuCTUKa XUMHYECKUX DJIEMEHTOB

43 — MeTaJljIoB. MeTtaiinueckas CBsI3b U bubnuoreka [{OK
MeTaJJInYeCcKask KpUCTaUTMYECKas peieTKa. https://m.edsoo.ru/00ae103e
duznyeckre CBOMCTBA METAIOB
XUMHYEeCKHE CBOMCTBA METAIIOB.

44 DIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI bubmoreia HOK

P p p https://m.edsoo.ru/00ae1156
METAJNIOB
OO6mue cmocoOb! moTy4deHus MeTauioB. CIUTaBsbl.

45 Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX bubnmorexa LIOK
pEaKILHNii, €CIIM OJIMH U3 PEAreHTOB COACPIKUT https://m.edsoo.ru/00ae1156
pUMecH

46 TToHsATHE O KOPPO3UU METAILIOB bubmoreika HOK

pp https://m.edsoo.ru/00ae1278
but6mmoreka [IOK

47
Ilenounpie MeTaIb! https://m.edso0.ru/00ae14b2

bubnmnoreka LIOK

48 Oxcupl ¥ TUIPOKCHIBI HATPUS U KaTust

https://m.edsoo.ru/00ae14b2
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49 [[{erouHO3€eMENbHBIE METAILIBI — KAJIbLUN U bubmmoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiimue coefMHEHUS KaJIbIUI Bubmnorexa HOK
https://m.edsoo0.ru/00ae15e8
51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
52 JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS BH6J?HOTeKa HOK
https://m.edso0.ru/00ae1886
53 [IpakTnueckas pa§0Ta Ne 6 o Teme "XKéctkocTh bubnunoreka [JOK
BOJIbl U METO/bI €€ yCTpaHEHHUS" https://m.edsoo.ru/00aelae8
. bubmnorexa IIOK
54 Amommtnii https://m.edsog)_.[rUIOan1064
55 AMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA EH6J_IHOTeKa LHOK
https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso https://m.edsoé_.[ru/OanldSG
57 Oxkcunpl, runpokcuabl u conu xxenesa (1) u bubmmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
o
59 owmcprecrmnen s 1 e BuGmorera LIOK
«Baxkueinire MeTaiIbl 1 UX COEIUHEHUI) https://m.edsoo.ru/00ae3de8
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
60 peakIuii, eclivi OJIMH U3 PeareHTOB JaH B bubnmorexa LIOK
U30BITKE WU CO/ICPIKUT NMpUMecH. Brrancienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXO/Ia MPOIYKTa PEeaKIuu
61 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
62 KonTponbhas pabota Ne4 o reme «Baxuelinue
METAaJLIbI U UX COCIUHCHUS
63 BemectBa 1 maTepuainsl B IOBCEAHEBHON KU3HU but6mmorekxa [IOK
JeloBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI bubnmorexa LIOK

https://m.edsoo.ru/00ae4270
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65 Ponb XuMuM B pelIeHnH 3KOJIOTHYECKHUX 1 bubmmoreka [JOK
npo0em https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [JOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O600111€HNE U 1 bubmmoreka [JOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O600IeHNE U 1 bubnuoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cbh?
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KUIACC
Koxa .
IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBoOHaYaIbHbIE XUMUYECKUE TTOHITUSD)
pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IIOHSATHI: aTroM, MOJIEKYIa,
XUMHYECKMM DJIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh
(ogHOpOIHAs M HEOJHOPOJHAs), BAJEHTHOCTh, OTHOCHUTEIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca,
11 MaccoBasi JI0JII XMMHUYECKOTO DJIEMEHTa B COCAMHEHUH, MOJIIPHBIN 00BEM,
XUMHYECKasl peakius, KiacCupUKalMs peakluid: peakluu COeIUHEHHUS,
peaKIMy pa3JOXKEeHHs, PEAKIUH 3aMEUICHUs, PEeaKIuh OOMeHa, JK30- |
9H/I0TEPMHUECKUE PEAKIMH, TEIIOBOM 3 (EeKT peakiu, pacTBOp, MaccoBas
JIOJISL BelecTBa (MPOIEHTHAS KOHLIEHTPAIMsI) B PaCTBOPE
12 HﬂﬂKprHpOBaTLBgaHMDCBamaOCHOBHLD(XHMHqECKHxgpﬂﬂTHﬁI{HpnMeHaTb
9TH MOHATHUS IIPU ONMCAHNU BEUIECTB U UX NIPEBPALLECHUI
13 HCIIONb30BATh XHMHECKYIO CUMBONIMKY [ COCTABICHNS (bopMyI1 BelIeCTB U
YpaBHEHUH XMMHUUYECKUX peaKLuit
14 pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, ITOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4€HUsl, 3aKOHa ABOrapo
1.5 OIpPEEIATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJIaCCU(UIIUPOBATh XUMUUECKHE PEaKUy (110 YUCITYy U COCTABY YUaCTBYIOIIMX
B PEAKLMU BEILIECTB, MO TEIJIOBOMY 3P PEKTy)
1.7 BBIUNCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
18 BBIUUCIIATH MAacCOBYIO JIOJI0 XMMHYECKOro JJeMeHTa 1o (opmyne
COETMHEHUS,
1.9 BBIUNCIISTh MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 OPUMEHATh €CTECTBEHHOHAy4YHbIE METOJbl IO3HAaHUS — HaON0JIeHHe,
U3MEepeHHne, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasIbHbII U MBICJIEHHBIN )
2 ITo Teme: «BaxHennme npeIcTaBUTEeI HEOPraHNYECKUX BEIIECTB)
21 PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHSITHH: OKCHUJ, KHUCIOTa,
OCHOBAaHUE, COJIb
29 ONpEACNATh NPUHAMJIEKHOCTh BEIIECTB K  ONPENSIEHHOMY  Kiaccy
coeMHeHul no popMynam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILleCTBA
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMICTBAa BEIIECTB
2.4 pa3IMYHBIX KJIACCOB, MOATBEpXKJas OMHCAHHE MPUMEPaMU MOJIEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI
IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HUX Kay€CTBEHHOI'O
2.5 COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPALLIEHUI B pa3IMUHbIX

YCIIOBHSIX




2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6
3.7

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

1

11

CIIe/IOBAaTh MPABWJIAM ITOJIB30BAHUS XUMHUYECKOH MOCYA0H M TabopaTOpHBIM
o0opynoBaHMEM, a TaKXKe NpaBWiIaM OOpalleHusi ¢ BeIeCTBAMU B
COOTBETCTBUH C HHCTPYKIMSMH IO BHIIOJTHEHHIO JTAOOPATOPHBIX XUMHUYECKHX
OTIBITOB MO TMOJIYYEHHIO M COOMPAaHHUIO ra3000pa3HbIX BELIECTB (BOIOpPOJA U
KHCIIOPOIa), IPUTOTOBIICHUIO PAaCTBOPOB C OMPEAEIEHHON MaccoBOM Joieil
pacTBOPEHHOTO  BEIIECTBA, IJIAHUPOBATh M IMPOBOAUTH XHMHYECKHE
9KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KHCIIOT C TOMOIIBIO
UH/INKATOPOB (JIakMyC, (eHOIPTATCHH, METUIIOPAHXK U APYTHE)

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW peaKkiuu

ITo Tteme: «llepuoguueckuii 3akoH u Ilepuonnueckas cucreMa XHUMHYECKUX
snemenToB JI. M. MenneneeBa. CTpoeHue aToMOB. XHUMHYECKas CBS3b.
OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHI

PacCKpbeIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX IMOHSTHM: AApO aroma,
3J'ICKTpOHHBII71 cIIoM aTOMa, aTOMHasi Op6I/ITaJ'IB, pagnyC aToMa, XUMHUYCCKasa
CBA3b, moJrsIpHas u HCTIOJIAPpHAA KOBaJICHTHAasA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HMOHHAA CBA3b, HWOH, KAaTHOH, AHHWOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHNYCCKHUEC 3JICMCHTBI

OIKCHIBAThH U XapaKTepU30BaTh TaOIUUHYIO hopmy [leproandeckoit cucTemMbl
XUMHUYECKHX O3JICMCHTOB. pa3liMdyarTh TIOHATHS «TJIABHAS TOJTPYIINa
(Arpynmna)» u «moboynas noarpymnmna (brpymnma)», «manbie» U «O0IbIINe»
TIEPHOIBI

packpeiBaTh  cmbica  Ilepmogmueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh TMOHMMAaHUE TEPUOAMYECKON 3aBHCUMOCTH  CBOWCTB
XUMHUYECKHX JJIEMEHTOB OT MX ToJIokeHus B [leproamueckoii cucreme

COOTHOCHTH 0003HaueHUsI, KOTOpbIe MMelTcss B Tabmume «lleprogmueckas
cuctemMa XHMHueckux oaeMmeHToB JI.MI. MenneneeBa» ¢ 4YHMCIOBBIMU
XApPaKTCPUCTUKAMH CTPOCHHA aTOMOB XHUMHWYCCKUX JBJICMCHTOB (COCTaB n
3apsia Aapa, oolee YKCIIo AIEKTPOHOB U pacHpeesieHHe UX MO AIEKTPOHHBIM
CJI0SIM)

OnpeacCIATb CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHI>IX COCANHCHUAX

ONpeAeNsiTh BHJI XUMHYECKOM CBA3M (KOBaJIeHTHass M MOHHas) B
HEOPraHUYECKUX COCIUHEHUAX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme: «BemecTBo U XUMUYECKasi PEAKIU)

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUECKUX MOHSATHI: pacTBOP, 3JEKTPOJIMTHI,
HERJIEKTPOJIUTBI, DJIEKTPOJIUTHYECKAs AMCCOLMALMs, pPEAKIUH HOHHOIO
oOMeHa, KaTanu3aTop, XMMHUYecKoe paBHOBeCHE, 0OpaTUMbIe U HeoOpaTHUMbIe
peakuuy,  OKHCIUTEIbHOBOCCTAHOBUTENIBHBIE  PEAKLUH,  OKHUCIIUTEIND,
BOCCTaHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBJIIEHHE, aJNIOTPOIUS, aM(POTEPHOCTH,
XUMHUYecKast CBSI3b (KoBajyIeHTHas, MOHHas, MeTaJuIn4yecKas),
KpUCTAJIIIMYECKasl pelIETKa, CIUIaBbl, CKOPOCTh XUMHUECKON peakInu




1.2

1.3

WTIOCTPUPOBATH B3aMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHI U TPUMEHATD
9THU TOHSTHS IPU ONMMCAHUHU BEILIECTB U UX MIPEBPAILICHUN

COCTaBJISITh YPABHEHHUSI SJIEKTPOJIUTUUECKON AUCCOLMAIIMKU KUCIIOT, IIeI0Uei
U COJIeHl, MOJIHbIE U COKPALIEHHBIE YPaBHEHUS peaKIiii HOHHOTo 0OMeHa
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1.5

2.1

2.2

pacKkpbIBaTh  CYHUIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUU
MIOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca dTUX peakiuit

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU peaKkiuu

ITo remam: «HemeTamibl U UX COEQUHEHUS» U «MeETaIbl U UX COCTUHECHUS»
XapakTepu30BaTh (OMHCHIBATh) OOIME H CHEHU(PUISCKHE XUMHYECCKHE
CBOICTBA IPOCTBIX U CIIOKHBIX BELIECTB, TIOATBEPK/Iast ONMCAHUE IPUMEPAMHU
MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYIOUIMX XHMHUYECKHUX
peakuui

COCTaBJIATH ~YPAaBHEHHS pPEaKLMUH, NOATBEPKAAIOMINX CYLIECTBOBAHUE
T€HETUYECKOM CBSA3U MEX/Y BEIIECTBAMH PA3JIMYHBIX KJIACCOB

2.3

IMIPOIrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHHUA XHUMHYCCKUX HpCBpaHICHI/Iﬁ B PAa3JIMYHBIX
YCJIOBHUSAX

2.4

cJIeZIoBaTh IPaBUJIaM I10JIb30BAaHUS XMMHUYECKOH Mocyqoi U 1abopaTOpHBIM
o0opynoBaHHEM, a TakKe MpaBujaaM oOpalleHHuss ¢ BEIIeCTBaMU B
COOTBETCTBUU C HHCTPYKLUSAMHU IO BBIIOJHEHHUIO JJAOOPATOPHBIX XMMUYECKUX
OTIBITOB TI0 TMOJYYCHHUIO M COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U
YTJIEKHUCIIOTO Ta3a)

2.5

MPOBOJUTH PEAKLIMH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IUYHBIX
BEIIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpPOMU/I, MOAMI, KapOOHAT,
docdar, cunmkar, cynbdaT, THIPOKCHUIUOHBI, KATHOHBI aMMOHUS, HOHBI
M3YyYECHHBIX  METAJUIOB, IPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEIIECTB

3.1

ITo Teme: «XuMHS U OKpYKaroIIasi Cpeaa

pacKpbIBaTh CMBICI OCHOBHBIX XuMHueckux mnonatuii: IIJIK Bemecrtsa;
KOPpPO3Hsl METAJLIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpaIli MBICIUTENBHON NEATENbHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHE, 0000IICHHE, CUCTEMATHU3aIINIO, BBISIBIIEHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JJISi U3YYEHHUS CBONCTB BEIIECTB U XUMHYECKHX
peakIuii; eCTECTBEHHOHAyYHbIE METOJbI TO3HAHUS — HaAOJNIO/ICHHE,
U3MepeHHe, MOICTUPOBaHNE, SKCTIEPUMEHT (peasIbHbIN U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

1.2

[Ipenmer xumuu. Posib XMMUU B KU3HU 4YellOBeKa. XUMHUS B cUCTeMe HaykK. Tena u
BenecTa. Gu3nueckue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEILIECTB
Ilousarne o Meromax mo3HaHusg B XuMuH. Yucrele BemiectBa U cMecH. CrocoObl
paszaeneHus cMecen

1.3

ATOMEBI U MOJICKYJIBL. Xumudeckue dJeMeHTB.. CHMBOJIBI XHMHYCCKUX 3JICMCHTOB.
HpOCTble " CJIIOKHBIC BEIICCTBA. ATOMHO'MOJ’ICKYJ'I?I]I)HOC YUE€HUC

14

Xumudaeckas (bopMyna. BajmeHTHOCTP aTOMOB XHMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocurenbHasg aroMHas Macca. OTHOCHTEIIbHAs
MOJICKYJISIpHAss Macca. MaccoBas 1oas XUMHYECKOI'0 3JIEMEHTA B COSIMHEHUU

1.5

KomnuecTBo BemectBa. Mosb. MossipHas Macca. B3auMocCBs3b KOJIMYECTBA, MacChl U
quclia CTPYKTYPHBIX EIWHHII BemecTBA. Pacuérel mo ¢opMyliaM XUMHYECKHX
COCTUHEHUN

1.6

du3znueckue U XMMUYECKUE SBJIICHUS. XUMHUYECKass peakuus U €€ NMpU3HAKHU. 3aKOH
COXpPAaHEHHUs Macchl BEUIECTB. XUMHUUeckue ypaBHeHus. Kiaccupukanys XuMH4ecKux
peakuuii (CoeAMHEeHUs, PA3I0KEHUSI, 3aMEeIeHHs, 0OMeHa)

1.7

XUMHUECKUH JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOHW IOCYAOH, C TNpaBUIaMHU
paboThI B JIabopaTopuu U IpuéMaMu OOpaIieHus ¢ J1aOOpaTOPHBIM 000PYIOBAHHEM,
W3yYeHHE W ONUCaHWe (U3NYECKUX CBOMCTB 00pa3I[OB HEOPTaHUYECKUX BEIIECTB,
HaOmoneHne Qu3nueckux (TUIaBIEHUE BOCKA, TasHHUE JIbJa, PAacTUpaHUE caxapa B
CTYIKE, KHTICHHE W KOHJICHCAIIHS BOJIbI) U XUMHYECKHX (TOPEHUE CBEYH, TPOKATMBAHNE
MEIHOW TIPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHCIOTOHN) sIBIICHWH, HaOIIOJCHUE U
ONMCaHWE TPU3HAKOB TPOTCKAHHWS XUMHUYECKUX peakuuil (pas3lioKeHHWe caxapa,
B3aMMOJICHCTBHE CEpHOW KHCIOTHI C XJIOPHAOM Oapusi, pa3ioKeHHWE THAPOKCHIA
menu(ll) mpu HarpeBaHuu, B3auMOJCHCTBHE keje3a ¢ pactBopoM coiu Mmeau(ll),
M3y4YeHue CrocoO0B pa3jelieHus cMmeced (C TMOMOIIbI0 MarHuTta, (PUIBTpOBaHUE,
BBIMIAPUBAHKE, AUCTWLIAIMS, XpoMmarorpadus), MpOBeIeHHE OYHCTKU IMOBAPECHHOMN
COJIH, HAOJIOJICHNE U ONMCAaHHE PE3yIbTATOB IMPOBEICHHSI OMBITA, HILUTIOCTPUPYIOIIETO
3aKOH COXPaHEHHsI MAaCChl, CO3JaHHE MOJIETIE MOJIEKY (IIapOCTEPIKHEBBIX )

2.1

2.2

2.3

Baxuerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

Boznyx — cmech razo. CocraB Bo3nyxa. Kucinopos — a3jieMeHT U pocToe BEUIECTBO.
Haxoxxnenue kucrnopona B npupojie, pu3nyeckue 1 XUMHUYECKHe CBOMCTBA (peakiuu
roperusi). Oxcuabl. [lpumenenne xucnopoga. CrocoObl MOJy4YEeHHUsS KHCIOpOAa B
nabopaTopuu M HpoMbIIUIEHHOCTH. KpyroBopor kucinopona B mpupoge. O30H —
AIJIOTPOIIHAS MOAUDUKAIIIS KUCIOpOAa

TennoBoit 3pPexT XUMHUECKON peakIi, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMHUUYECKHE peakuuu. TOoIumMBO: Yroab M MeTaH. 3arps3HEHUE BO31yXa,
YCUJICHUE TTApHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS

Bonopon —snemeHT u npoctoe BenecTBo. HaxoxieHre Boiopoa B pupoae, Gpusnueckre
U XMMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI nmosrydeHus. Kucnors! u conu

2.4

MossipHblii 00bEM ra30B. Pacyé€Tbl 1o XUMHUECKUM YpaBHEHHSIM




2.5

®dusunyeckue cBoiicTBa Bojabl. Boaa kak pactBoputens. PacTtBopsl. Hackienubsie u
HCHACBIIICHHBIC PACTBOPHI. PaCTBopI/IMOCTB BCIICCTB B BOJC. MaccoBas J0JIA BCIICCTBA
B pacTBOpe. XUMUYeCcKue cBoicTBa BoAbl. OcHOBaHuUA. Posib pacTBOpOB B MpHUpoOE U B
XKU3HU yesioBeka. KpyroBopoT Bojibl B mpupo/ie. 3arpsi3HeHue NpUpoaHbIX BoJ. OxpaHa
Y OYUCTKA IPUPOTHBIX BOJ

2.6

2.7

2.8

2.9

Knaccudukanus Heopranmdeckux coeauHeHnid. Okcunpl. Knaccudukanus oKCHIOB:
coseoOpa3zymome (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) M HEcoIeoOpa3yroIue.
Homenkinarypa okcnioB. @usnyeckrne 1 XMMHUYECKHE CBOicTBa okcuaoB. [lomyueHue
OKCH/JIOB

OcnoBanust. Kiaccudukanus ocHOBaHUWI: IMIENOYM M HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBaHui. @PuU3MYECKHME W XHUMHUYECKHE CBOMCTBA OCHOBAHHUM.
[Tonydyenue ocHOBaHMI

Kucnorsl. Knaccudpukamust xucnor. Homenknarypa xucnor. Pusudeckue u
XMMHYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTH MeTaiuioB H.H. bekerona. [lonyuenue
KHUCJIOT

Conu. Homenknatypa cosieil. dusnueckue 1 XuMHUYeCKUe cBoiicTBa coneil. [lomyuenue
coJien

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HCOPTaHNUYCCKUX COCI[I/IHCHI/II;'I

XUMHUECKUH SKCIIEPUMEHT: KAa4eCTBEHHOE ONPEACIICHHE COJACPXKAHHUS KHCIOpOa B
BO3/yXe, MOJYy4YCHUE, COOMpaHHe, PACIO3HABAHUE M HM3YYCHUE CBOWCTB KHCIIOPOJA,
HaOJI0ICHNE B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOJIOM U yCJIOBUS BO3HUKHOBEHUS U
npeKpalieHus ropeHus (Toxapa), 03HaKOMIICHHE ¢ 00pa3liaMi OKCHJIOB M OITMCAHHUE HX
CBOWCTB, TOJy4eHHE, cOOMpaHHEe, PACMO3HABAHME M HM3yYCHHE CBOICTB BOAOPOAA
(ropenwue), B3anmoiericTBre Bogopoaa ¢ okcuaoM meau(11) (Bo3MokHO UCTIONIB30BaHNE
BUJICOMATEpUANIOB), HAOIIOZEHHE OO0pa3lOB BEIIECTB KOJIMYECTBOM | MOIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH PACTBOPEHHSI BEIECTB C PA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM JOJIEH PAaCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHE BOJIbI C METaJUIaMU (HAaTpUEM U KaibLiieM) (BO3MOXKHO
WCTIOJIh30BaHNE BUACOMATEPHATIOB), OINPEICIIEHUE PACTBOPOB KHUCIIOT W IIEIOYEH C
MOMOIIbI0 MHAMKATOPOB, HCCIIEOBaHUE O00pa3l0B HEOPraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB, HAOIIIOJICHHE M3MEHEHHUS OKPACKHM WHIMKATOPOB B PacTBOPAx
KHCJIOT M 11enoydel, u3ydeHue B3aumoieicteust okcuaa meau(ll) ¢ pacrBopom cepHoit
KHCJIOTBI, KUCIIOT C METaJUIaMH, PeaKIInii HeUTpaIn3ainy, MoJydeHne HepacTBOPUMBIX
OCHOBAaHHH, BBITECHEHHE OJHOr0 MeTajula JAPYrMM M3 pacTBOpa COJH, pelleHUe
OKCHEPUMEHTANIBHBIX 3aJad 1Mo Teme «BaxHeimmue Ki1acchl HEOPraHWYECKUX
COCIMHEHUI»

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema XuMu4yeckux 3yemeHTos J1.1.
Menpneneea. CTpoeHre aTOMOB. XUMHUECKas CBA3b. OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKLIMU

3.1

HepBBIe IOIIBITKH KJ'IaCCI/I(I)I/IKaL[I/II/I XUMHUYECKHUX 3JIeMeHTOB. IloHsATHE O rpynmax
CXOOHBIX OJJIEMCHTOB (HIG.]'IO‘IHBIC 1N MCIOYHO3EMCEIBbHBIC MCETAJJIbI, TaJIOI'CHBI,
HWHCPTHBIC FaBBI). SHCMGHTH, KOTOPELIC 06pa3y10T aM(I)OTepHBIC OKCHUIBI U TUAPOKCHUIBI

3.2

[lepnonnueckuit 3akoH. Ilepmonnueckas cucrtemMa XuUMUYeCKHX dyeMmeHToB J[.M.
MenneneeBa. KoporkonepuogHass u uuHHonepuoaHas ¢opmsl Ilepuonndeckoit
cucteMbl xuMuueckux oanemeHToB J[.M. MenneneeBa. Ilepmoasl W rpymnmsl.
Pu3HUeCKUil CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U IPYIIIBI DJIEMEHTA

3.3

Crpoenne artomoB. CoctaB aromubIx saep. M3zortomel. Onexktponsl. CrtpoeHue
ANEKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20 XuMuyeckux 3neMeHToB [lepuoanueckoit




3.4

cuctrembl [[.I. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO 3JJIEMEHTa [0 €ro
nosioxkeHuro B Ilepuonuyeckon cucreme .M. Menneneena

3aKOHOMEPHOCTH  M3MEHEHMsI  paJuyca aTOMOB  XHMHYECKHX  DJIEMEHTOB,
METANIMYECKUX U HEMETaJUIMYECKUX CBOMCTB MO rpynmam U Iepuojam. 3HauyeHHe
[lepuoanueckoro 3akona u Ilepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. .M. MenzaeneeB — yu€Hbli U rpaxaaHuH

3.5

3.6

Xumuyeckass  cBsi3b.  KoBanmeHTHass  (mossipHass W HEMNOJNSIpHAs)  CBA3b.
DNEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas CBs3b

Crenenp  oxuciaeHHsA. OKHCIUTCILHOBOCCTAHOBHUTCILHBIC pCaKknuu. HpOLIGCCBI
OKUCJICHHS B BOCCTaHOBJICHHA. OKHUCIINUTEIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUI SKCIIEPUMEHT: HM3ydeHHE O0Opa3loB BEIIECTB METAJUIOB M HEMETAaJIOB,
B3aMMOJICHCTBUE THAPOKCHIA IIMHKA C pacTBOpaMU KHUCJIOT U WIEJIOYEH, TPOBEICHHE
OTBITOB, WUTIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
(ropeHue, peakiu pa3ioKeHus, COCTUHECHHUS])

9 KJIACC

Kox

11

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemectBo 1 xumunyeckas peakuus. [losropenue

[lepnonnueckuit 3akoH. Ilepuonnueckass cucrema XuMuyeckux aiemeHtos 1.
MenpeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWMCTB XMMHUYECKHX
3JIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KAINS, KAIbLUA U UX COCIUHEHUN B COOTBETCTBUU
C MOJIOKEHUEM 2JIEMEHTOB B Ileproanueckoit cucreMe U CTPOEHUEM UX aTOMOB

1.2

1.3

CrpoeHue BemiecTBa: BBl XMMHYECKON CBS3M. THIBI KPUCTAUIMUECKHX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKONM PpEMETKH U BHUJA
xumuueckon cBsa3u. Kmaccudukanuss ¥ HOMEHKIATypa HEOPTaHHMYECKHX BEIIECTB
(MexxmyHapoJiHass U TpUBHAJIbHAsA). XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K
pa3MYHBIM  KJaccaM  HEOPraHMYECKUX  COCIMHEHUW, TE€HEeTHYecKas  CBS3b
HEOPraHWYECKUX BEIECTB

Knaccuukanus XuMHUUECKUX peakuii Mo pa3InyHbIM IpU3HAKaM (110 YUCITY U COCTaBY
YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TEIJIOBOMY 3P (PEKTy, IO U3MEHEHHUIO CTENeHEeH
OKHCJICHUSI XUMHYECKUX 3JIEMEHTOB, MO OOpaTMMOCTH, IO Y4YacTHUIO KaTalu3aTopa).
DK30- U DHIOTEPMHUYECKHE pEaKIUH, TEepMOXUMHUYeckue ypaBHeHus. I[lonstue o
CKOPOCTH XMMHUYECKON PEAKIIUU

1.4

1.5

1.6

[TonsTe 00 oOpaTMMBIX W HEOOPAaTUMBIX XUMHUYECKUX peakiusx. lloHarue o
TOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHATHE O XWMHUYECKOM pPaBHOBECHH.
@akTopbl, BAUSIOIINE HA CKOPOCTh XUMUYECKON PEAaKIMU U MOJ0KEHHE XUMUYECKOTO
paBHOBECHS

OKHUCITNTEIIFHO-BOCCTAHOBUTEIIBHEIC p€aKkuuu, BHGKTPOHHLIP'I 0aJlaHC OKHCJIUTENHHO-
BOCCTAaHOBUTEIIBHOM pCaKkIuu. CocraBnecHue ypaBHCHI/Iﬁ OKHCIHUTCIBbHO-
BOCCTaAaHOBHUTCIIBHBIX peaKquI C UCITOJIb30BAHUEM ME€TOda 3JICKTPOHHOT'O OanaHca

Teopust 3IEKTPOIUTHUECKON AUCCOIUALINH. DIIEKTPOJIUTHI M HEAJIEKTPOJIUTHI. KaTHOHBI,
aHUOHBL. MexaHU3M AUCCOLMAIIMY BEIIECTB C PA3TUYHBIMU BUIAMH XUMUYECKOH CBSI3H.
Crenens muccoruaiui. CUiIbHBIE U ClIa0ble AIEKTPOJIUTHI. Peakiiun noHHOTO 0OOMEHa.
YcnoBus MpoTeKaHWs peaklMii HOHHOTO OOMEHa, MOJHBIE U COKpAlIEHHBIE HOHHBIC
ypaBHeHHUs peakiuii. CBOMCTBa KMCIIOT, OCHOBAaHUH U COJIeH B CBETE MpeICTaBICHH 00




1.7

2.1

AJIEKTPOJIUTAYECKON auccorumanu. KadecTBeHHble peakuuu Ha MOHBL. [loHsTHE O
TUAPOJIN3E COJIEH

XUMHYECKUNA 3KCIEPUMEHT: O3HAKOMIIEHHE C MOJECISAMH KPHCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEUIECTB — METAJJIOB U HEMETaJJIOB (rpaduTa U anmasa), CIOKHBIX
BEUIECTB (XJIOpHJA HATpPHUA); HCCIECJOBAHME 3aBUCUMOCTH CKOPOCTH XHUMHYECKON
peaKuuu OT BO3AEUCTBUS Pa3IMUHBIX (PAKTOPOB; HCCIEAOBAHUE ANEKTPOINPOBOJIHOCTH
pacTBOpPOB BEILECTB, MPOLECCA JUCCOLUALMU KUCIOT, LIEN0Yed U cojell (BO3MOXKHO
MCIOJIb30BaHNE BUJIEOMATEPHAIIOB); IPOBEACHHE OIBITOB, UJUTIOCTPUPYIOLINX IPU3HAKH
IIPOTEKAaHUs peakUuid HOHHOro oOMeHa (oOpa3oBaHME OCajJKa, BBbIIEICHHE TIa3a,
oOpa3oBaHHe BOJbBI); OINbBITOB, WUIIOCTPUPYIOIIUX MPUMEPbl  OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEAKLUN (rOpeHHe, peakUUHU Ppas3JIoKEHUS, COEAUHEHMUS);
pacro3HaBaHUE HEOPraHWYECKHX BEIECTB C MOMOLIBIO KAYECTBEHHBIX PpEaKIUi Ha
HOHBI; PELLIEHUE SKCIIEPUMEHTANIBHBIX 33]a4

HewmeTamis! u ux COCANMHCHUA

OOmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTE€pHbIE
creneHy okuciaeHus. CtpoeHue 1 GpU3n4ecKre CBOMCTBA IPOCTHIX BELIECTB — FAJIOI€HOB.
XUMHUECKHE CBOWCTBA Ha mpuUMepe XJjopa (B3aMMOACWCTBHE C METaJUIaMH,
HEeMeTaJulaMH, Ieso4aMu). XiaopoBogopoa. ConsHas KHCI0Ta, XMMUYECKHE CBOIMCTBA,
HoJy4eHue, npuMeHenue. JleiictBue xjiopa U XJIOpOBOJOPOA Ha OPTaHU3M YEIOBEKa.
Baxneiinme XJ0puapl 1 MX HAX0XKJICHUE B IPUPOJIE

2.2

2.3

OO6mas xapakrepuctuka 3meMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CrpoeHue u (U3MUECKHE CBOICTBA MPOCTHIX
BELIECTB — KHUCJIOpOAa M cepbl. AJIOTPOIHbIE MOAU(PUKALMU KHCIOPOAAa U CEpHI.
Xumuyeckue cBoiictBa cepbl. CepoBoaOpoa, CTpoeHue, (pu3ndeckrue M XUMHUYECKUe
cBoiicTBa. OKcuAbl cepbl KaK IMPEICTaBUTENN KUCIOTHBIX OKcuJoB. CepHasl KMCIOTa,
¢bu3nuecKkue U XMMHUYECKHE CBOMCTBa (00IIMe KaK MpeACTaBUTElNs Kiacca KUCIOT U
cnenupuyeckne). XMMUIECKHE PEaKIUH, JISKAIIIE B OCHOBE IPOMBIIIJICHHOTO crioco0a
noJiydyeHus: cepHoi kuciaorel. [Ipumenenune. Conau CepHOM KHUCIIOTBI, Ka4eCTBEHHAs
peakius Ha cynbdaT-uoH. HaxoxaeHue cepsl v €€ coeIMHEHUH B pUpoAe. XUMUYIECKOE
3arps3HEHUE OKPYXKAIOLIEH cpeapl COEAMHEHUSIMH cepbl (KHUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmias xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENIEHU OKUCIIEHUsS. A30T, paclpoCTpaHEHHE B IPUPoOe, PU3NUECKUE U
XUMHUeckue cBoicTBa. KpyroBopor azora B mpupoge. AMMHAK, €ero (u3HYecKue u
XMMUYECKHE CBOWCTBA, MOJyyeHHe U npuMeHeHue. Coiu aMMOHHUSA, UX (U3UUECKUE U
XUMHUYECKHE CBOICTBa, npuMeHeHHe. KauecTBeHHas peakuusi Ha HOHBI AMMOHHS.
A3oTHas KucnoTa, e€ noyyuyeHue, pU3NUEeCKue U XUMHUECKUe CBOMcTBa (00IMe Kak
MIpeICTaBUTEINs Klacca KUCIOT U cneruduueckue). Mcrnonb3oBaHue HUTPATOB U COJIEH
aMMOHMS B KayecTBE MHHEpaIbHBIX ynOoOpeHHd. XHUMHUYECKOoe 3arps3HeHue
OKpY>Karolllel cpeibl COeMHEHUSIMU a30Ta (KUCIOTHBIE I0XK/IU, 3arpsi3HEHUE BO3yXa,
MTOYBBI U BOJIOEMOB)

2.4

docdop, anorponHsie Moaupukamu hocdopa, pusnuecKkue 1 XMMHUUECKUE CBOMCTBA.
Oxcun dochopa(V) u dochopnas kucinora, Guznueckne U XUMHUUYECKHE CBOWCTBA,
nony4yenue. McnonpzoBanue pocdaroB B KauecTBe MUHEPAIBHBIX YA0OpEHHH

2.5

OO6mas xapakrepuctuka 3meMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble CTENEeHM OKHUCICHMS. YTIEepoi, auIOTPONHble MOAU(UKAINH,
pacmpocTpaHeHHe B Mpupojae, (U3MYECKHe M XUMHUYECKHE CBOMCTBa. AmcopOIus.
KpyroBopot yriepona B mpupozae. Okcunbl yriaepoaa, ux (u3ndeckue U XUMHIECKUe
CBOMCTBA, ICMCTBUE HA KUBbIE OPTraHU3MBbI, IOJYYEHHE U TPUMEHEHUE. DKOJIOTUYECKUE




npoOJieMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa(lV); rumoresa rio0aabHOTO MOTETUICHHS
KIIMMaTta; NapHUKOBBIA 3¢ dekr. YrompHas kuciora u e€ coiu, ux (uznueckue u
XMMHAYECKHE CBOWCTBA, MOJNyYCHHE M MpHMeHeHWe. KadecTBeHHas peakiusi Ha
kapOoHar-uoHsl. Mcnonbp3oBanue KapOOHATOB B OBITY, MEAULIUHE, IIPOMBIIUIEHHOCTH U
CEIIbCKOM XO03SICTBE

2.6

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEUIECTBAX KaK O COSAMHEHHUAX yIiiepojia
(MetaH, 3TaH, 3TUIEH, alleTUIIEH, STaHOJ, INIMLEPHUH, YKCYcHas kucioTa). X cocraB u
xumuueckoe crpoenue. [lonsrue o Ononornyecky BaXKHbIX BEILIECTBAX: KUpax, OenKax,
yrieBoJax — U UX POJIM B JKU3HU 4yelIoBeKa. MarepuaibHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COETUHEHUM

2.7

2.8

3.1

KpemHuii, ero ¢usnueckue M XUMHUYECKHE CBOMICTBA, IMOJydeHHE M IPUMEHEHHE.
Coenunenus kpemHus B npupojae. O6mue npeacrasienus o6 okcuae kpemaus(1V) u
KpeMHHEBOM kuciore. CunMkarel, HUX HCIOJIb30BaHME B OBITY, MEIULUHE,
IIPOMBILUICHHOCTH. BajkHeWIne CTPOUTENBbHBIE MAaTepUalibl: KepaMuKa, CTEKIIO,
LIEMEHT, 6eTOoH, xene300eToH. IIpobdiaembl 6e30acHOr0 MCIOIBb30BaHUSI CTPOUTEIbHBIX
MaTEepUaJIOB B IOBCEAHEBHON KU3HU

XUMUYECKUI 3KCIEPUMEHT: U3ydeHHE 00pa3[0B HEOPraHUYECKHUX BEIIECTB, CBOWCTB
COJISIHOM KHCJIOTBI; TIPOBEIICHHE KAUECTBCHHBIX PEaKIUd Ha XJIOPHI-HOHBI U
Ha6J'IIO[IeHI/I€ IIPU3HAKOB HX NPOTCKaHUA, OIIbIThI, OTPaXarolIne q)HSH‘IeCKI/IC )51
XMMHUYECKHE CBOWCTBA TaJOTCHOB M HMX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIOB); O3HAKOMJICHHME C oOpa3liaMu  XJOPUIOB (TajJOreHUIOB);
O3HAKOMJICHHE ¢ 0oOpa3liamMu cepbl U €€ COCTUHEHUSIMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAOJIIOJCHUE TIpolecca OOYITUBAaHHS caxapa IOJ JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOI KUCIIOTHI; U3yUYECHHE XUMHUECKUX CBOMCTB pa30aBICHHOM
CEpHOI KHCJIOTHI, MPOBEICHNE KAYECTBEHHOW PEaKIMu Ha CyIb(aT-UOH U HAOIIOACHHE
npu3HaKa e€ NPOTeKaHUs; 03HAKOMJICHHE C (PM3UUYECCKUMH CBOMCTBaMHU a30Ta, (ochopa
Y UX COSMHCHUN (BO3MOYKHO HCIIOJIb30BAaHKE BHICOMATEPHAIIOB), 00pa3aMy a30THBIX
u docopHbIX ymoOpeHui; MoIdydyeHHe, coOMpaHHe, paclo3HABaHWE M HU3YYCHUE
CBOMCTB aMMHaKa; NPOBE/IEHNE KaUeCTBEHHBIX peaklnii Ha HIOH aMMOHMS U (hochaT-uoH
Y U3y4eHHe MPU3HAKOB UX MPOTEKaHMs, B3aUMOCHCTBIE KOHIICHTPUPOBAHHOM a30THON
KHCJIOTHI C MEJIbIO (BO3MOXHO HCIIOJIB30BAHNE BUICOMATEPHAIIOB); U3yUYCHHE MOJETICH
KPUCTAINTUYECKHUX PEeIIETOK anMasa, rpadura, GpyniepeHa; 03HaKOMIICHHE C TIPOIECCOM
azcopOLUU pacTBOPEHHBIX BELIECTB AaKTHMBHUPOBAHHBIM YIVIEM M yCTPOWCTBOM
MPOTUBOTa3a; TMOJy4YeHHe, CoOupaHHe, pacllo3HAaBaHWE U H3yYeHUE CBOWCTB
VTJICKUCIIOTO Ta3a; MPOBEJICHIE KaYeCTBEHHBIX PEAKITNi Ha KapOOHAT- M CHITUKAT-HOHBI
U U3Y4YCHHUC NPU3HAKOB HX IMPOTCKaHHWA; O3HAKOMIICHHE C HpO)IYKHHGfl CUJIMKAaTHOU
MPOMBIIIJICHHOCTH; PEIIEHUE JKCIEPUMEHTANIbHBIX 3adady Mo Teme «Baxueiimue
HEMCETAJJIBI U UX COCOAUHCHU S

MeTaiisl 1 X COSTMHEHUS

OO6mrast xapakTEepUCTUKAa XMMHYECKHUX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHHHM WX
nonoxenus B Ilepuonnueckoi cucremMe xumuuyeckux anemMeHtoB /.M. MenneneeBa u
cTpoeHus atomMoB. CTpoeHHe MeTaioB. Merainueckas CBA3b M MeETaIMyecKas
KpUCTAJUTMYECKasl PEIIETKA. DIEKTPOXUMHUECKUH PsiJl HANIPSYKEHUH METaJIOB

3.2

3.3

Odusnyeckue M XUMHUYECKHE CBOWcTBa MeTayuioB. OOmMe crnocoObl MONydeHUs
MeTauioB. [loHSATHE O KOpPpPO3WM METAJIOB, OCHOBHBIE CIOCOOBI 3allUTHI WX OT
koppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OPOH3a) M UX PUMEHEHUE B OBITY U
IMPOMBIINIJICHHOCTH

[IlenounbIe MeTaIBL: TIOJIOKEHHE B [leproauyeckoil cucteMe XUMHYECKHUX 3JIEMEHTOB
JIL.W. MenneneeBa; CTpOCHHE MX aTOMOB; HaxoKJIeHUe B mnpupone. dusnueckue u




3.4

3.5

3.6

XUMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUABI U THAPOKCHUIBI HATPHS U
kanus. [I[puMeHeHne meI0YHbIX METaJUIOB U UX COCIMHEHUM

[IlesrouHO3eMeENbHBIE METAUIBI MAarHUM M Kajblui: nojoxxeHue B Ilepuogmueckoit
cUcTeMe XUMHUYeCcKuX 1eMeHToB [I.11. MenneneeBa; cTpoeHnEe UX aTOMOB; HAaXOXKACHHE
B npupozae. Puznyeckue U XMMHUYECKHE CBOMCTBA MarHus M Kajblus. BaxHeiumue
COEAMHEHUs Kaynblus (OKCUA, TMIApOoKcua, coiu). JKECTKOCTh BOABI M CIOCOOBI €€
YCTpaHEHHUS

AmomuHuii: nonoxenue B llepuoanueckoil cucrteme xumudeckux 3iemeHToB M.
Menpneneesa; CTpOCHUE aTOMa; HaXxOKICHHE B npupoae. Pusnyeckue U XUMHYECKHUE
CBOMCTBa aMIOMUHHSA. AM(OTEpPHBIE CBOMCTBA OKCHIA M THIPOKCH/1A AJTFOMUHHS

Kenezo: mnonoxenue B Ilepuogumueckoil cucrtemMe XUMUYECKUX diaeMeHToB J[.U.
MeHeneeBa; CTpoeHHE aTOMa; HaxoXKJeHHe B mpupojae. Ouznueckrue U XUMHUCCKUE
cBoiicTBa xene3a. Oxkcuabl, ruspokcusl u conu xenesa(ll) u sxenesa(lll), ux cocras,
CBOMCTBA U MOJIYYCHUE

3.7

4.1

4.2

XUMHUECKUH 3KCIIEPUMEHT: O3HAaKOMJIEHHE C OOpa3llaMHM METallIoB U CILIaBOB, MX
(U3NYECKUMHU CBOIMCTBaMH; M3YyYEHHE DPE3YJIbTATOB KOPPO3UH METAIIOB (BO3MOYKHO
UCIOJIb30BaHUE BUICOMATEPUAIIOB), 0OCOOEHHOCTEH B3aUMOJIeHICTBUS OKCH/IA KAJIbLUS U
HaTpHUsI C BOJI0H (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); UCCIIEJOBAHUE CBOWCTB
KECTKOI BOABI; Mpolecca TOPEHUs Kelle3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); IPU3HAKOB MPOTEKAHMUS KaU€CTBEHHBIX pPeaKUil Ha HOHBI (MarHus,
Kanplus, amomMuHus, uuHka, kenesa(ll) u xenesa(lll), memu(ll); naGmonenue wu
ONMCAaHUE IIPOLECCOB OKpAIMBAaHUS IUIAMEHM HOHAMU HATpUsA, Kajausd M KalbLus
(BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHUAIOB); UCCIIEAOBAaHHE aM(OTEPHBIX CBOWCTB
TUIPOKCHU/IA AIIOMUHUS U TMAPOKCHUIA LINHKA; PELICHUE dKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTaubl U UX COCIUHEHUS

XHMHMS M OKpYXKarolas cpeaa

HoBble maTepuansl U TeXHOJOTHH. BemecTBa u Marepuanbl B MOBCEIHEBHOW >KU3HU
yernoBeKa. XMMUS U 340pOBbE. be3onacHoe HMCIoJIb30BaHUE BEIIECTB U XUMHYECKHUX
peakiuii B 0bITy. [lepBasi TOMOIIs TPH XUMHUUYECKHUX 0KOTaX U OTPABJICHHIX

OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKaIoIel cpebl
ITAK. Ponp XxuMHMM B pELIEHUH HKOJOTMYECKHUX MpobseM. [IpuposaHble MCTOYHMKH
YTI€BOA0POAOB (Yroib, IPUPOAHBIN a3, HePTh), IPOAYKTHI X NEPepadOTKH, UX POJIb B
OBITY M TPOMBILIEHHOCTH

4.3

XUMHUECKUN HKCIEPUMEHT: H3yuyeHHe O00pa3lloB MaTepuajoB (CTEKJIO, CILIaBbl
METaJIJIOB, OJIMMEPHBIE MaTepUaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K PEAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMbl OCHOBHOT'0
o01mero oopazosanus Ha ocHoBe ®PI'OC

1

[IpencraBnenue:

1.1

0 IIO3HABAEMOCTH SIBJICHUH IIpupoAbl, IOHUMAaHNEC 00BEKTUBHON 3HAYUMOCTHU
OCHOB XHMHYECKOM HAayYKH Kak o0ractu COBpPCMCHHOI'O €CTCCTBO3HAHUA,
KOMIIOHCHTAa O6IH€I>1 KYJIbTYpPhI U HpaKTquCKOfI JCATCIIBHOCTH YCIIOBCKa B
YClI0BUAX COBPEMCHHOI'O O6HIGCTBa; IIOHUMaHHWEC MECTa XHMUHU CPEAU
APYIrux €CTECTBCHHBIX HAYK

1.2

1.3

0 HAy4YHBIX METOJaX IO3HAHMs, B TOM YHCIE SKCIEPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U M3YUYCHUS XUMUUYECKHUX
peaxuii; yMeHrue UCIOIb30BaTh MOJICIH JIsl OObSCHEHUSI CTPOCHHS aTOMOB
U MOJIEKYJI

o0 chepax mnpodeccHOHATBLHON ICSATEIBHOCTH, CBSI3aHHBIX C XUMHEH W
COBPCMCHHBIMU TEXHOJIOIUAMU, OCHOBAaHHBIMHA Ha JOCTUXKCHUAX
XUMHAYECKOH HAYKH, YTO TO3BOJHUT OOYYAIONIMMCS pacCMaTpUBaTh XHMUIO
Kak cdepy cBoed Oyaymiel mpodecCHOHANbHON ACSITEILHOCTH U CHIEJaTh
OCO3HAHHBII BBIOOP XMMHUU KaK MPOPHILHOTO NpeaAMEeTa P Mepexojie Ha
YPOBEHb CPETHEr0 00IIero 00pa3oBaHUs

Biagenne cucteMoil XMMMUYECKMX 3HAHUM M YMEHHE IIPUMEHATH CUCTEMY
XUMHUYECKUX 3HAHWUM, KOTOPAsi BKJIIOYAET:

2.1

2.2

BAOKHEHUIIINE XUMUYECKUE NOHATHS: XUMUYECKUHN DIIEMEHT, aTOM, MOJIEKYIIa,
BELIECTBO, IIPOCTOE M CJIO0XKHOE BEIIECTBO, OAHOPOAHASA M HEOJHOPOIHAs
CMECb, OTHOCHUTEIBHBIE AaTOMHAas M MOJEKYJsIpHas MAacChbl, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIDHAs Macca, MOJSIPHBIA OOBEM, OKCHI, KHUCIIOTA,
OCHOBaHME, COJb (CpelHss), XMMUYECKas pPeaklus, PeaklUH COeIUHEHUS,
peaKkMu pa3ioKeHUs, Peakluu 3aMelleHus, peakuuu oOMeHa, TEeIIOBON
3pQeKT peakuuu, 3K30- U SHAOTEPMUUYECKUE PEAKIUU, pacTBOP, MaccoBas
JIOJI1 XMMUYECKOTO JIEMEHTa B COCIMHEHNHN, MAacCOBasl 10JI1 U NPOLICHTHAs
KOHLIEHTPALIXs BELIECTBA B paCTBOPE, PO aTOMA, JJIEKTPOHHBIN CIION aroma,
aTOMHasi opOuTasb, paauyc aroMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKast CBA3b, JJIEKTPOOTPULATEIBHOCTD, IOJSApHAs M HENOJIApHas
KOBAJICHTHAsl CBSI3b, MOHHAS CBA3b, METAUINYECKAs CBA3b, KPUCTAIINYECKAS
pemérka (aToMHasi, MOHHAs,, METAJUINYECKasi, MOJIEKYJIsIpHasi), MOH, KaTHOH,
aHWOH, DJIEKTPOJIIUT U HEDJIEKTPOJIUT, DJICKTPOJIMTHYECKAs AMCCOLAALNS,
peaKkuuy HMOHHOTO OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTENBHBIE PEAaKIINH,
OKHCIIUTEIb U BOCCTAHOBUTENb, OKMCICHUE U BOCCTAHOBJICHUE, DJIEKTPOIIN3,
XMMHUYECKOE paBHOBECHE, OOpaThMble U HEOOpaTHUMbIE PEaKLUH, CKOPOCTb
XUMHUYECKON peakiuu, karanusarop, [IJIK, koppo3ns meTaios, cruiaBsl

OCHOBOIIOJIATalOIIME  3aKOHBl XMMHUHU: 3aKOH COXPAHEHUs  MAaccChl,

nepuoanueckuid 3akoH .M. MenneneeBa, 3aKOH IOCTOSHCTBAa COCTaBa,
3aKOH ABOTaipo




TEOPUU XUMHUU: aTOMHO-MOJIEKYJISIpHASL TEOPHSI, TEOPHUS IIEKTPOIUTHIECKON

2.3
JVCCOITUAITII
3 Brnanenune ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOLLICH :
YMEHHE TMPABWIBHO WCIIONH30BaTh M3YYCHHBIE BEIIECTBA M MaTepHAIIbI (B
TOM YHCIIE MUHEpallbHble YyTOOpEHHs, METaIbl U CIUIABbI, HPOAYKTHI
nepepaboTKHU MPUPOAHBIX HCTOYHHUKOB YTIIEBOJOPOIOB (YIS, PUPOTHOTO
3.1 rasa, He)TH) B OBITY, CEJIBCKOM XO0351CTBE, HA MIPOU3BOJICTBE U TOHUMAaHUE
3HAUEHUS JKUPOB, OCJIKOB, YIJIEBOIOB /Il OpraHMW3Ma YeJIOBEKa; YMCHHE
MIPOrHO3UPOBATH BIUSHUE BEIIECTB M XUMUYECKUX MPOIECCOB HA OPraHU3M
YeIIOBEKa U OKPYKAIOIIYIO TPUPOIHYIO CPEIY
39 YMEHHE WHTETPUPOBATH XUMHUYECKUE 3HAHUS CO 3HAHUSIMH JPYTUX yIEOHBIX
MIpeIMETOB
HaJIM4Yue OMbITa PaboThl C Pa3NIUYHBIMU HCTOYHUKAMU HH(OPMALUU IO
3.3 XUMUM  (HayyHas MW  HAy4YHO-IIONMYJISIpHas  JMTepaTypa, CJIOBapH,
CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
YMEHHE OOBCKTHBHO OIICHUBATH HMHQPOPMAIMIO O BEIIECTBAX, WX
3.4 MPEeBpALICHUSIX U MPAKTUYECKOM MPUMEHEHUU U YMEHHE HCIOJIb30BaTh €&
JUTSL peIieHus] y4eOHO-TI03HABATEIIbHBIX 331a9
Brnagenne ocHOBaMHM TOHATHWHOTO amnmapara W CHMBOJIMYECKOTO SI3BbIKA
4 XUMHH JJI1 COCTaBieHHus (OpMyNl HEOPraHMYECKHX BEIIECTB, YpPaBHEHMI
XUMHAYECKHX peaKIuii,; ocHoBaMu xuMuieckoii HomeHkinatypsl (IUPAC u
TPUBHAIILHOM )
YMeHue oObSICHITH CBSI3b MOJIOKEHUS dnieMeHTa B [lepuoaudeckoii cucteme
C YMCIIOBBIMH XaPaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMUYECKUX DJIEMEHTOB
5 (coctaB w 3apsa sapa, oOIIee YKHCIO BJICKTPOHOB), pacIpeAcICHHEM
AJIEKTPOHOB TIO0 PHEPTCTHUYSCKUM YPOBHSIM aTOMOB TIEPBBIX TPEX TEPHOJIOB,
KaJusl U KaJlblIUs
[IpencraBienre O MEPUOIUYECKON 3aBHCHUMOCTH CBOWCTB XHMHYECKUX
6 AJIEMEHTOB (Painyc aTOMa, dJICKTPOOTPHUIIATEIIEHOCTD ), IIPOCTHIX M CIIOMKHBIX
BEIIECTB OT TOJOKEHUs 1eMeHTOB B [lepuoanueckoil cucteme (B MajibIx
MepPHOJIaxX U TIIABHBIX TOJATPYIIIAX) U AIEKTPOHHOTO CTPOSHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHUYECKUE FTTEMEHTHI
7.2 HEOPraHUYEeCKHE BEIIeCTBA
7.3 XUMHYECKHE PEAKIIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTH M CTETIEHb OKUCIIEHUSI XUMUUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAIUTMUECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PAacTBOPax BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCIIUTETh U BOCCTAHOBUTEIT
9 YMeHue XapakTepru30BaTh (PU3MICSCKHE U XUMUYSCKHE CBOMCTBA:
MPOCTBIX BEMIECTB (KHUCIOPOJ, 030H, BOJIOPOJ, rpadur, ammas, KpeMHUH,
9.1 a3oT, ¢ocdop, cepa, XJop, HATPUM, KaTUH, MATHUN, KaIbIUH, ATFOMUHHA,
KEIE30)
CIIOKHBIX BEIIECTB, B TOM YHUCJIE MX BOIHBIX PAacTBOPOB (BOJA, aMMHAK,
9.2 XJIOPOBOJIOPOI, CEPOBOJOPOM, OKCHUABI U THUAPOKCUABI MeTaioB |-11A

rpym, amomunus, Meau (11), munaka, sxemesa (11 u 1), oxcuast yraepona (11




u V), xpemuus (1V), azora u ¢pocdopa (1l u V), ceprr (IV u V1), cepaucras,
CepHasi, a30TUCTasl, a30THasA, (hochopHasi, yroiibHas, KpeMHUEBAsI KUCIOTA U
HX COJIN)

IIPOrHO3UPOBATh U XApaKTECPHU30BaATh CBOICTBa BC€IICCTB B 3aBUCUMOCTH OT
HX COCTaBa MW CTPOCHUA, NMPUMCHCHHC BCHICCTB B 3aBUCUMOCTH OT HX

93 CBOMCTB, BO3MOXHOCTh NPOTEKAaHUS XHUMHUYECKHUX TpEeBpalleHuid B
Pa3IMYHBIX YCIOBUIX
10 YMeHUE COCTABIIATH MOJICKYJISIPHBIC U MOHHBIC YPABHECHHS PEaKIUid, B TOM
qHcle!
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIFHO-BOCCTAHOBUTEIIbHBIX PEaKIIHil
103 WUTIOCTPUPYIOIINX XHUMHUYECKUE CBOWCTBA WM3YYCHHBIX KJIACCOB (TPYIII)
HEOPraHMYECKUX BEIECTB
10.4 MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKAY HUMHU
11 VYMeHue BBIYUCIATh (TPOBOJUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XMMHYECKOTO 3JIEMEHTA B COCTMHCHUHT
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €TI0 Maccy, 00beM ra3on
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIUN U HAXOJUTh KOJIUYECTBO BEIIECTBA,
00BEM B MacCy peareHTOB WJIM IPOAYKTOB PEAKIIHH
12 Brnanenue (3HaHnE OCHOB):
OCHOBHBIMH METOJJaMH HAydHOTO ITO3HaHUs (HAOIOJICHUE, W3MEpCHHE,
121 SKCIIEPUMEHT, MOJEIMPOBAHUE) MPH H3YYCHUU BEIIECTB U XUMHYECKHX
SIBJICHUH; yMeHUEe C(HOpMYIHpOBaTh MPOOJIEMY H TPEUIOKHUTh MyTH e
pelieHus
122 6e30macHoil paboThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUYECKON MOCYAON U
71a00paTOPHBIM 000pPYI0BAaHUEM
npaBujiaMyd 0€30TMacHOTO OOpaleHus ¢ BEUIECTBAMM, HCIIOIb3YEMBIMU B
MOBCETHEBHON KHM3HHU, TMpaBWIaMH TOBEJACHHUS B IENAX COEepeKeHUS
12.3 30POBbSI M OKPYXKAIOIIEH MPUPOJHOM Cpeabl; IOHMMAaHHWE Bpea
(omacHOCTH) BO3CMCTBHSI HA KUBBIE OPTaHU3MbI ONPEACTEHHBIX BEIIECTB,
CII0CO0O0B YMEHBIIICHUS U MPEOTBPAIICHUS WX BPEIHOTO BO3ICHCTBUS
13 Hannume mnpakTHYeCKHX HABBIKOB IUTAHUPOBAHHUS M OCYIIECTBICHHUS
CIICTYIOIINX XUMHUYISCKUX IKCIIEPHUMEHTOB:
M3YYCHHE W ONHUCAHWE (PU3UYECKMX CBONCTB BEIIECTB, O3HAKOMIICHHUE C
13.1 (GU3MYECKUMHU U XUMUYECKHUMH SIBICHUSMU; OTBITHI, WILTIOCTPUPYIOIIHE
MPU3HAKH TPOTEKAHUS XUMHUYECKUX PEaKIIni
13.2 M3y4eHre CIIOCOO0B pa3eieHus] cMecei
MOJTyYeHUEe KHCIOPOJa M M3YYCHHE €ro CBOWMCTB; MOJYYCHHE BOAOPOJA W
13.3 M3YYCHHE €ro CBOMCTB; IMOJYYCHHE YIJIEKHCIIOTO ra3a W HU3Yy4eHHE €ro
CBOWCTB; MOJYYCHUE aMMHaKa U U3y4€HUE €ro CBOMCTB
134 NPATOTOBJIEHAE  PacTBOPOB ¢ ONpENEIEHHONM  MaccoBOM  JoJe
pacTBOPEHHOTO BELIECTBA
135 MPUMEHEHNE UHAUKATOPOB (JIakMyca, METUJIOpaHka U peHoITaenHa) s

OIIPCACIICHUS XapaKTepa CpCAbl B paCTBOpPAX KUCIIOT U 1Ienoyen




13.6

13.7

UCCIIeJOBaHNE W OMNMCAHUE CBOWCTB HEOPraHMYECKHUX BEIIECTB Pa3IMUHBIX
KJIaCCOB; M3Y4YEHHE B3aUMOJCHCTBUS KHUCIOT C MeETaUIaMH, OKCHAAMHU
METaJIOB, PACTBOPUMBIMH M HEPACTBOPUMBIMUA OCHOBAHUSIMU, COJISIMHU;
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJHOTO MeTallia
IpyrUM U3 pacTBOpa COJM; HccieloBaHUE aM(OTEpHBIX CBOMCTB
TUAPOKCHUJIOB aJTIOMUHHMS U IIMHKA

pelIeHre SKCIEPUMEHTAIBHBIX 3a7au 1o TemaMm: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIUHEHUN»; «DJIEKTPOIUTHYECKAsT JIUCCOIUALIU;
«Baxkneimue HeMeTauIbl ¥ UX COSTUHEHUS», « BaxkKHEHIITNE METaIbl U X
COCITMHECHHUS

13.8

XUMHAYECKHE SKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIME TMPU3HAKU IPOTCKAHHS
peakuii HOHHOTO 0OMEHa; Ka4eCTBCHHBIE PEAKI[MU Ha TIPUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOPAaX WMOHBI: XJOpUI-, OpoMua-, noaua-, cyiabdar-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIPOKCUI-MOHBI, KAaTHOHBI aMMOHHUS,
MarHus, KaJblus, aTFOMAHMS, xKene3a (2+) u skenesa (3+), menu (2+), uHKa

14

YmMmenue:

141

14.2

npeaAcCTaBJIATb PE3YyJIbTATHL OKCIICpUMCHTA B (bopMe BBIBOJOB,
J0Ka3aTciIbCTB, Fpa(i)I/IKOB n Ta6JII/III U BBIABJIATH OMIIMPHYCCKUC
3aKOHOMCPHOCTH

YCTaHaBJIMBATL CBA3U MCKAY PCalbHO Ha6JIIOI[aCMI>IMI/I XUMHUYCCKHUMHU

SABJICHUSIMU U IIPOLECCAMU, IMPOUCXOAAIIMMHU B MAaKpO- U MHUKPOMUDE,
OOBSICHATH IPUYMHBI MHOTO00PAa3Hsl BELIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEeMEHT COJEPIKAHUS
1 [lepBoHavya/IbHBIE XUMUYECKHE ITOHATHUSA

11 Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2 ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JIEMEHThl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTeie U cn0KHBIE BELIECTBA.

13 Xumuueckass popmyna. BaJeHTHOCTP aTOMOB XMMHYECKUX JJieMeHTOB. CTereHb
OKHUCJICHUS
3akOH TMOCTOSHCTBA cocTaBa  BemecTB. OTHOCUTENbHAs aTOMHAs — Macca.

1.4 OTtHocuTenbHAsE MOJEKyJIsspHas Macca. MaccoBasi J0Jsi XMMHYECKOI'O 3JIEMEHTa B
COEIMHEHUU

15 KomnuectBo BemectBa. Mok, MomnspHas macca. MosIpHBIE  00BEM  Tra3oB.

Bzanmocsa3b KOJIMYCCTBA, MACChI X YUCJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

1.6 du3nuecknue U XUMHUUYCCKHUE SIBIICHHUSA. XUMHUYECKas peakuuga u e€ IIPpU3HAKH. 3akoH
COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YPpaBHCHU

2 Ilepnonnueckuit 3akoH u llepuogmyeckas cucrtema XUMHUYECKHX 3jeMeHTOB J[.M.
MenpeneeBa. CTpoeHHE aTOMOB

Ilepuonuueckuit 3akoH. Ilepumoamueckas cucreMa XuUMHYECKuUx diemeHToB J[.U.
2.1 MenpeneeBa. Ilepuonsl m rpynmbl. PU3MYECKUH CMBICH IOPAIKOBOIO HOMEpA,
HOMEPOB MEepUOJa U IPyNIbl 3JIEMEHTA

Crpoenne artomoB. CoctraB aromHbIX saep. Mszortombl. Onextponsl. CtpoeHue
2.2 ANEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XUMHUYEeCKUX A1eMeHToB [lepuoanueckoit
cuctemsl /.M. MeHnneneenra

3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XMMHYECKHUX 3JIJIEMEHTOB IEPBBIX TPEX
23 MEepUOIOB,  Kaius, Kaublus (paadyca aTOMOB,  DJIEKTPOOTPHUIIATEIILHOCTH,
METATNYECKUX ¥ HEMETANTMYECKUX CBOMCTB) M UX COCAMHEHUN B COOTBETCTBUU C
MOJIOXKEHHEM dJIeMeHTOB B [leproanyueckoit cucteMe u CTpOEHHUEM UX aTOMOB

3 Crpoenue BeniecTBa
Xumudeckass  CcBsi3b.  KoBanmeHTHas  (moisipHas W HEMOJNSIpHAsl)  CBS3b.
31 3J'I€KTpOOTpI/IIIaTCJIBHOCTI) XUMHAYECKUX 2JIeMeHTOB. MoHHas cBsA3L. MeTtammnueckas
CBSI3b
32 Tunel KPUCTAITMYECKUX PEHIETOK (aTOMHas, MOHHAs, METAJUTMUECKasi), 3aBUCUMOCTb

CBOWCTB BEILIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUIa XUMUYECKOU CBSI3U

4 Baxneiimne npecTaBuTeNI HEOPraHMIECKUX BelecTs. HemeTasl u UX coefuHEHN .
Merasuibl ¥ UX COEAUHEHUS

Knaccupukanuss ©  HOMEHKJIATypa HEOPraHMYECKUX COCJUHEHUI: OKCHJIOB
41 (coneobOpa3yrolue: OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHbIE) U HECOIE0Opa3yIoIIue;
OCHOBaHUH (LIETOYHN U HEPACTBOPHMBIE OCHOBAHMS); KUCIIOT (KHCIOPOCOAEPIKaIINE U
OeCKHUCIIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CpEeTHUX U KHCIIBIX)

4.9 Ousnyeckue U XMMHYECKHE CBOWCTBAa IPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJA,
XJIopa, KUCIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUs




dusndecknue U XMMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA, HATPHI,

4.3 KaJIusl, MarHus U Kaublysl, aAIFOMUHMUS, Kee3a. DINEKTPOXUMHUUYECKUH psJl HAIPSHDKEHUI
METaJIJIOB

4.4 dusnyeckue M XMMHYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHHN HEMETAJJIOB:
XJIOPOBOIOPOJa, CEPOBOAOPOIA, AMMHUAKA
dusnyeckue U XUMUUYECKUE CBOWCTBA okcuioB HemeramioB: cepol (1V, V1), azora(ll,

4.5 IV, V), docdhopa(lll, V), yrmepoma(ll, IV), kpemuus(lV). IloaydueHue OKCHIOB
HEMETAJIJIOB

4.6 Xumnueckue cBoicTBa okcuaoB: MetaiwioB |A-IIA rpynn, nunka, menu(ll) u sxeneza(ll,
I11). [Tony4yeHre OKCHI0B METAILIOB
XUMHUYECKUE CBOMCTBA OCHOBAaHMM M aM(OTEpPHBIX T'MAPOKCUAOB (HAa IpHUMEpe

4.7 THJIPOKCUIOB AJIOMHHUSA, XKene3a, uHKa). llomydenue ocHOBaHMU M amM(OTEPHBIX
TMIPOKCHUIOB
OOme XMMHUYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJOPOJHOH, CEPOBOJOPOTHOM,

4.8 CEpHHUCTOM, CepHOM, a30THOH, QochopHOH, KpeMHHEBOM, yronbHOH. Ocolble
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOW KHCIOT. IlomydyeHue
KHCJIOT

4.9 OO0mue XUMUYECKUE CBOMCTBA cpenHuX coeid. [Tomyuenue comeit

4.10 Ilonyyenue, coOupaHue, paclo3HaBaHME BOJOpPOJA, KHUCIOPOAA, AaMMUAKa,
YTJIEKUCIIOr0 ra3a B JlabopaTopuu

411 [lonyueHne aMmuaka, CEpHOM M a30THOM KHUCJIOT B HPOMBILUIEHHOCTH. OO0mue
Croco0bl OJIYYEHHUs] METAJIOB

4.12 I'enernueckas cBS3b MEXAY KJacCaMU HEOPTraHUUECKUX COCIUHEHUN

5 XUMUYECKUE peaKkLiuu

Krnaccudukanys XuMu4eckux peakiui o pa3inyHbIM IPU3HAKAM: 110 YUCITYy U COCTaBY

5.1 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEIUIOBOMY 3((HEKTy, 0 N3MEHEHHIO CTeTeHeH
OKHCJIEHUS XMMHUYECKUX JIEMEHTOB

59 TennoBoil 3¢ eKT XUMHUECKON peaklMH, TEPMOXMMHYECKHUE ypaBHEHHUS. DK30- U
9HAOTEPMHUUYECKUE PEAKIMH. TEPMOXUMHUECKUE YPABHEHUS
OKHCIUTENTBHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENM W BOCCTAaHOBUTEIM.

5.3 [Ipoueccsl OKHCJIEHUS u BOCCTAHOBJICHHUSI. ONEeKTPOHHBIN OanaHc
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

5.4 Teopuss snexTponuTHyecKod aucconuanyvy. KaTHOHBI, aHUOHBI. OIEKTPOIUTHl H
HeIeKTpoNInThl. CUITbHBIE U clla0ble 371eKTPoJauThl. CTeneHb AUCCOIHAIN

55 Peakuuu nonHoro oomeHa. YciaoBus MPOTEKaHUS peaklMii HOHHOTO OOMEHa, MOJIHbIe
U COKpalI€HHbIE MOHHBIE YPaBHEHHUS PEaKuil

6 XUMHS U OKpYKarollas cpesia

BemectBa w Marepmansl B IIOBCEIHEBHOM JKM3HHM 4eNOBEKa. besomacHoe

6.1 UCIOJIb30BaHUE BEIIECTB MU XMMHMUYECKHX peakuuil B yaboparopuu u ObiTy. IlepBas
MTOMOIIb MPU XUMHUYECKUX 0XKOTaX U OTPABICHUSIX
XuUMUYecKoe 3arpsi3HeHHE OKpYXarolled cpeibl (KUCIOTHBIE A0XKIU, 3arpsi3HEHUE

6.2 MOYBBl, BO3AyXa MU BOJOEMOB), CHocoObl ero mpenorBpamienus IlpenenvHas

nomyctumast KoHtenTparus semects ([1/IK). Pons xumMun B penieHnn SKOIOTHYECKUX
npobaem. YcuieHne napHUKoBoro 3gpdexra, pa3pylieHue 030HOBOTO CI0s




[Ipumenenue cepsl, azota, dhochopa, yriepoaa, KpeMHUS U UX COCITUHCHHH B OBITY,
MCIUIIUHC, MPOMBINUICHHOCTU H CCJIILCKOM XO3SIICTBE. HpI/IMCHCHI/Ie MECTAJIJIOB U

6.3 CIUIaBOB (CTajb, YYT'yH, AIOpaIOMUHUIN, OpoH3a) B OBITY U HPOMBIIUICHHOCTH HX
coenuHeHuil. [loHsiTHE O KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
KOppO3uu

6.4 [IpupoaHble UCTOYHHUKHU YIIIEBOJOPOIOB (Yroib, IPUPOJIHBIN ra3, HedTh), TPOAYKTHI
ux nepepadoTku (6eH3MH), UX POJIb B OBITY M IPOMBIIIICHHOCTH
[lepBoHaYaIbHBIC TOHATHA 00 OPraHMYECKMX BEIIECTBAX KaK O COCAMHEHUSX YIiepona

6.5 (MeTaH, 3TaH, 3TWJIEH, allETWICH, ATaHOJ, IIMIEpPUH, YKCyCHas kuciota). [lonstue o
OMOJIOTMYECKN BaKHBIX BELIECTBAX: JKMpax, Oelkax, yriaeBolax — U UX POJIM B KHU3HU
YeJIoBeKa

7 Pacuérsr:

7.1 1o hopMynaM XUMHYECKUX COCAMHEHUM

7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPABHCHUAM




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA
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