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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMHUHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTensHOM MTPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs, MPEACTABICHHBIX
B ®I'OC 00O, a Takxe Ha ocHOBE (henepanbHOIi pabodeit mporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIENIMU TMpEernojaBaHUsl Y4yeOHOro rmnpeameTa «XUMHUS» B
oOpaszoBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuuM Ja€T MPEACTABICHUE O IIENSIX, OOIIEH CcTpaTeruu
oOy4eHHsl, BOCHUTAHUS U PaA3BUTUS OOYyYAIOIIUXCS CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBACT 00s13aTeIbHOE IpPEeIMETHOE CoJIepKaHue,
peIycCMaTpUBAET pACTpPESICHUEe €ro Mo KilaccaM W CTPYKTYPHUPOBAHHE I10
pazmenraM W TEeMaM MpOrpamMMbl 0 XHWMHH, OTMPEIEISICT KOJIWYECTBEHHBIEC H
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiep KaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XUMHUU C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBs3€H, JIOTUKM y4eOHOro TIpoliecca, BO3PACTHBIX
0cOOCHHOCTEH OOydYarommxcs, OINpeaeiaseT BO3MOXKHOCTH IIpeaMera IS
peanu3anuu TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0O0pa3oBaTeIbHOM
IIPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKke TPeOOBaHUU K
pe3ynbpTaTaM OOy4YeHUs XMMHUH Ha YPOBHE IIEJIeH M3yUeHUS MPEaMETa U OCHOBHBIX
BUJIOB Y4€OHO-ITO3HABATEIILHON JIESITEIIbHOCTH OOYYaroIIerocsi MO OCBOCHHIO
y4e0HOTO COJIepKaHUsI.

3HaHWE XWMHUHU CIY)KAT OCHOBOH uisi (OPMHPOBAHHS MHUPOBO33PEHUS
o0ydJaromierocsi, ero MpeJCTaBIeHU O MaTepUATbHOM €IMHCTBE MHUpPA, BAXKHYIO
poiib urparot GopMHpyeMble XUMHUEH MPEICTaBICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUHU U 00 SBOJIONHMH BEIIESCTB B TNPHPOAC, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTECH IS  CaMOpPa3BUTHUA U
dbopMHpOBaHUS KYJIbTYpPbl JUYHOCTH, €€ 0011el U (PYHKIIMOHATIbHON TPaMOTHOCTH;
BHOCUT BKJIaJd B (OPMHUPOBAHHWE MBIINLICHUS W TBOPYCCKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB WX CaMOCTOSTEIbHOH Y4eOHOW JESITEIBHOCTH,
OKCIIEPUMEHTAJBHBIX W UCCIENOBATEIbCKUX YMEHHH, HEOOXOAUMBIX KAk B
MOBCEHEBHOM JKU3HU, TaK U B MPO(ECCUOHATBHON NIEATeTbHOCTH; 3HAKOMHUT CO
cnenuUKON HayYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOTO B3I/ Ha



€AUHCTBO TIPUPOJBI W 4YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTalloM B
(bOpMHUPOBAHNY €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00YYaIOMIUXCS; CIIOCOOCTBYET
(bOpMHUPOBAHUIO IIECHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-

HAyYHBIM 3HAHUSAM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTUYECKOE
o0pa3oBaHUE O0yJArOIITUXCSI.

JlanHbie HampaBiieHWsT B OOYYEHWHW XUMHUU OOECTIEYMBAIOTCS CHEIU(DUKON
colepkaHUsi ~ y4eOHOro  TpeIMeTa, KOTOPBIM  SBIAETCS  NEJarorudecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOI HAyKHU XMMHUU Ha OMPENIEIEHHOM dTane e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPHEHTHPOBAH Ha
OCBOCHHE OOYyYalOUUMHUCS CUCTEMBI MEPBOHAYAIBHBIX TOHITHI XUMHUHU, OCHOB
HEOPTraHWYECKONM XUMUU W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHATHI
OPraHUYECKON XUMHHU.

CtpykTypa coaep:kaHusi IpOrpaMMbl MO XUMUU CPOPMUPOBAHA HA OCHOBE
CHUCTEeMHOTO moaxona kK e usydeHuto. ConepikaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATHI O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI TIOHSITHI O XUMUYIECKOMN
peakimu. OO0 OTH CHUCTEMBl CTPYKTYpPHO OPTraHU30BaHBI IO TPHHIIUITY
MOCJIEIOBATEILHOTO PAa3BUTHS 3HAHWN HAa OCHOBE TEOPETHUECKHUX MPECTaBICHUN
pa3HOTO YPOBHS:

- dATOMHO-MOJICKYJISIPHOI'O YYCHUA KaK OCHOBBI BCCTO CCTCCTBO3HAHUA

—  Ilepuoagmueckoro 3akona [[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHa

— Y4YCHHUA O CTPOCHHUH aTOMa U XUMHYECKOM CBiA3U,

—  MpeACTaBICHUN 00 3JIEKTPOIUTHUECKON TUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJTyYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCA IMOCJIEI0BATENBHO OT OJHOIO
YPOBHS K IpyrOMY, BBITIOJHSS (YHKINUN OOBSICHEHHS U POTHO3UPOBAHUS CBOMCTB,
CTPOECHMS U BO3MOKHOCTEW MPAKTHYECKOTO NMPUMEHEHNS U MTOTYYCHHS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMmbl TI0O XUMHUU  CHOCOOCTBYET  (DOPMUPOBAHHIO
IPEACTABICHNS] O XUMUYECKOM COCTABIISIIOIIECH HAYYHOM KapTHUHBI MUpPA B JIOTUKE
€€ CUCTEMHOH ITPUPOJIbI, IECHHOCTHOTO OTHOIICHMS K HAYYHOMY 3HAHUIO U METOJaM
NO3HAaHUs B Hayke. M3ydeHWe XMMHMM IPOHUCXOAWUT C IPHUBJIICUYCHHUEM 3HAHUW W3
paHee M3Y4YeHHBIX YUeOHBIX IpeameToB: «Okpyxaroumi mup», «buonorus. 5-7
Kiacce» U «Dusuka. 7 Kmacey.



[Ipy wu3yyeHMM XMMHMHU TPOUCXOAUT (OPMUPOBAHME 3HAHUH OCHOB
XUMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JesITeIbHOCTH YeJI0BEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpHI. 3a1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBl XUMHUUECKHX 3HAHUN —
BaXKHEHIINX (PaKTOB, OHSATHH, 3aKOHOB U TEOPETUYECKHX TOJI0KEHUH, TOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B MPUOOILIEHUU K
HayYHBIM METOJaM IO3HAHUS MPH M3yUYEHUU BEIIECTB M XUMUYECKUX pEeakluid, B
(opMUPOBAaHUU U PA3BUTUHU MO3HABATEIBHBIX YMEHUHN U UX IPUMEHEHUU B y4EOHO-
MO3HABATEIBHON M y4eOHO-MCCIIE0BATENLCKOM EATEIbHOCTH, OCBOSHUH TPaBUII
0e301acHOro oOparieHus ¢ BEIeCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipu M3ydyeHnn XUMHUHM Ha ypOBHE OCHOBHOT'O 0O0IIEro oOpa3oBaHUsl Ba)KHOE
3HaYeHHUe NpUoOpen TaKue 1eJd, KakK:

— dbopMUpPOBaHHWE HHTEIUICKTYAJIbHO Pa3BUTOM JMYHOCTH, TOTOBOU K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY MPHUHSATHIO PEIICHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HAIpaBJIEHHOCTh OOYyYEHUsI Ha CHUCTEMAaTHYECKOE MPUOOILECHHE
oOyJaronMxcsi K CaMOCTOSATEJbHON I103HABATEIbHOW JAESITEIBHOCTH, HAYYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIOIIMM MOTHBALIMIO M PA3BUTHUE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHue YCJIOBUH, CIIOCOOCTBYIOIIUX IPUOOPETCHUIO
00yJaroIUMUCS OTBITa pa3HOOOPA3HOM NEATEIEHOCTH, TIO3HAHKSI M CAMOTIO3HAHMUS,
KJTFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), HMMEIONUX YHUBEPCAIbHOE
3HAYEHUE TSI PA3IMYHBIX BUIIOB JACATEIHHOCTH;

— dbopmupoBanue o0mIel (YHKIMOHATBFHON W €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UHCJIE YMEHHH OOBACHATH U OIICHUBATh SIBIICHUS
OKPY>KaloIllEr0o MUpa, UCIOJb3ys 3HAHUS U OMBIT, MOJY4YEHHBIE NMPU U3YUYECHUU
XUMUH, PUMEHSTh UX TPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HH U TPYOBOU
NEeATEIbHOCTH;

— dbopMupoBaHre Yy OOydYalOMMUXCA TYMAaHUCTUYECKUX OTHOIICHUMA,
MOHUMAHMS IIEHHOCTH XUMHUUYECKHUX 3HAHWUW IS BBIPAOOTKH SKOJOTHYECKH
1eaecoo0pa3Horo TOBEACHUST B OBITY W TPYJIOBOM JEATEIBHOCTH B IEISX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBAIIMK K O0YYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOCHHUS OOIICYCTIOBEYCCKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(IIISI U HAMPaBICHHOCTH JATbHEHIIIETO
00yueHus.



OO0111ee yucIio yacoB, OTBEAEHHBIX /Ul U3YUYEHUSI XUMUU Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanusi, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).

COLEPKAHUE OBYUEHUASA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE IOHATHS

[Ipenmer xumun. Ponp XMMHUM B JKU3HU 4elOBeKa. XUMHs B CUCTEME HayK.
Tena wm BemecTtBa. PU3MUECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BewecTB. [loHsATHE O MeTOJaxX MO3HAHUS B XUMHUHU. YHCThIE BELIECTBA U CMECH.
CriocoOsI pa3eneHus cMecei.

ATOMBI W MOJNEKYJbl. XUMHYECKHE JIeMEHThl. CHMBOJBI XHUMHYECKHUX
anemMeHTOB. [IpocThie 1 ClI0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas popMyina. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBbHAS aroMHasi macca. OTHOCUTENbHAsS
MOJIEKYJIsIpHas Macca. MaccoBast 40l XMMUYECKOT'0 3JIEMEHTA B COCIUHEHUMU.

KomnuectBo BemecrBa. Monbs. MonspHas macca. B3auMOCBs3b KOJIUYECTBA,
Macchl M 4YHUCJAa CTPYKTYpHBIX €IMHHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHECHUN.

PuU3N4ECKHE U XUMUYECKHE SBICHUS. XUMHUUYECKasl peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHMsS MaccChl BelIeCTB. XUMHUYeckue ypaBHeHus. Kiaccuduxarms
XUMHUYECKUX pPEeaKLUN (COeTUHEHMS, Pa3I0KEHUs, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm: 3HAKOMCTBO C XHMHUYECKOH IIOCYIOH,
npaBuwiIaMu padboThl B jabopaTopuu U npuéMamMu O0OpalleHus ¢ JadopaTOPHBIM
o0opy/lOBaHMEM, U3YYEHHE M ONUCaHue (U3MUYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEILECTB, HaOmoAeHne (u3nyeckux (IUIaBI€HHE BOCKA, TasHUE
1bJ1a, PACTUpaHME caxapa B CTYIIKE, KUIIEHHE U KOHAECHCALUs BOAbl) 1 XUMUYECKUX
(ropeHue cBeuM, MPOKAJIMBAHWE MEAHOW NPOBOJIOKH, B3aUMOJCHCTBUE MeJla C
KHCJIOTOM) SIBJICHUHN, HAOJII0/IEHUE U OMTMCAHKUE MPU3HAKOB MPOTEKAHUS XUMHUECKHUX
peakuuii (pa3yioKEHUE caxapa, B3aUMOJICUCTBUE CEPHOW KHUCJIOTHI C XJIOPUAOM
Oapus, paznoxenue rugpokcuaa menu (II) mpu HarpeBaHuu, B3auMOECTBHE
xene3a ¢ pactBopoM coiu menu (1), uzydenue crnocoOoB paszeneHus cMeceil: ¢
MOMOIIbIO MarHuTa, GUILTPOBAHKE, BBIMTAPUBAHUE, JUCTUIUISILINS, XpoMaTorpadus,
IPOBEJCHUE OYMCTKH MOBAPEHHOW COJIM, HAOJIOJCHUE M ONUCAHUE PEe3yJIbTaTOB
IPOBEJEHUS OIbITA, WIUIIOCTPUPYIOWIETO 3aKOH COXPAHEHUS MaccChl, CO3JaHUE
MOJeNel MOJIEKYJT (IapOCTEPIKHEBBIX).



Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3ngyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 37€MEHT UM IIPOCTOE
BemiecTBo. HaxokneHue kuciopoja B Mpupojie, (PU3MUECKHME U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuawl. IIpumenenue xkucnopona. CrocoObl
NOJIyYEHHUs] KHUCJIOpoJa B JiabopaTopuul W MNPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aIoTponHast MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3 dexT XUMUYECKON peakuuu, TEPMOXMMUYECKHE YpaBHEHUS,
9K30- M DHIAOTEPMHUYECKHE pPEAKUHMH. TOIUIMBO: Yroib M METaH. 3arps3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(dekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — anemenT u nnpocroe BeniectBo. Haxoxaenne Bonopoaa B mpupoe,
bu3uYeCKre 1 XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCO0BI TToTyueHus. Kucinorsl
Y COJIH.

MosipHbIii 00bEM ra3oB. Pacu€Thbl M0 XUMHYECKUM YPAaBHCHUSIM.

dusnueckue CBOMCTBA BOAbl. Boma Kkak pacTtBoputelb. PacTBOpEL
HacepilieHHbIE WU HEHACBHIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEUIECTBA B pacTBOpe. XUMUUYECKUE CBOKMCTBA BOAbl. OCHOBAHUS.
Ponp pacTBOpoB B mpuUpoAe M B KWU3HU yeaoBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HEHHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmyeckux coenunenuit. Oxcunbl. Kiaccudukanms
OKCHJIOB:  cojeoOpasyromue (OCHOBHBIE, KHUCJIOTHbIE, aMdoTepHbIe) U
HecosneoOpaszyroue. Homenknarypa okcuaoB. @DU3MYECKHUE U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHnoBanus. Knaccudukanuss OCHOBaHMIA: WIENOYM U HEPACTBOPUMBIC
ocHoBanus. Homenkiatrypa ocHoBaHui. DuU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [loyueHne ocHOBaHUM.

Kucnotel. Knaccudukanust xkucior. Homenknarypa kucior. @usznyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan akrtuBHocTM MetayuioB H. H. bexerosa.
[TomyyeHnue KUCIOT.

Conu. Homenknatypa coneil. @u3nueckue U XMMHYECKHUE CBOMCTBA COJIEH.
[Tomyyenue coiei.
['eneTnueckas CBSI3bp MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumeHm:  KAueCTBEHHOE OMpPEICICHUE COACPKAHUS
KHUCIIOpOia B BO3/yXe, MOTyYeHne, COOMpanne, paclio3HaBaHUE U H3y4YEeHHUE CBOICTB
KHCJIOpOJia, HAaOIIOJeHNEe B3aWMOJCUCTBUS BEIISCTB C KHCIOPOJOM U YCIOBHS
BO3HUKHOBEHUS M TPEKpaIlleHHs] ToOpeHus (moxapa), 03HaKOMJICHUE ¢ oOpasiamu
OKCHJIOB W ONHMCAaHWE WX CBOWCTB, TOJy4YCHHE, COOWpaHWe, pACIO3HaBaHUE M
U3y4YeHHE CBOMCTB BOJOpOJia (TOpEHHE), B3aUMOJCUCTBUE BOJOPOAA C OKCHUIIOM
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meau (I1) (Bo3MOXHO MCTIONb30BaHUE BUCOMATEPUATIOB), HaOMI0IeHHEe 00pa3IoB
BELIECTB KOJMYECTBOM 1 MOJIb, HCCIIEJOBAaHUE OCOOEHHOCTEN PACTBOPEHHUSI BELIECTB
C pPa3IMYHOM pPaCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OINPEICIEHHON
MacCOBOW J0JIEd PACTBOPEHHOTO BELIECTBA, B3aUMOIEHCTBUE BOJBI C METalaMU
(HaTpueM ©W  KaubliieM) (BO3MOXXHO  HCIOJb30BaHUE  BHJIEOMATEPHAIIOB),
UCClIeIoOBaHUE O0pa3loB HEOPraHMYECKHX BEIIECTB Pa3jMYHbIX KJIACCOB,
HAO0JII0/ICHHE U3MEHEHHS OKPACKU MHAMKATOPOB B PACTBOpAX KUCJIOT M ILIEIOYEH,
u3yueHue B3aumoencTeus okcuaa meau (II) ¢ pactBopom cepHOM KUCIIOTHI, KUCIOT
C METaJUlaMH, PEaklUil HeUTpaln3aluuy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHME OJHOrO MeTajula JpyruM W3  pacTBOpa COJIM, PEUIECHUE
OKCIEPUMEHTANBHBIX 3aJa4 10 TeMe «BaxHelmmne Kiacchl HEOPraHWYECKHUX
COCAMHEHUI».

Iepuoagnuecknit 3axkoH M Ilepmoauyeckass cucreMa XUMHYECKHUX
jgemenToB JI. U. Menageneesa. CrpoeHue aromMoB. XHMMHYECKasi CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKH KJIACCU(UKAUM XUMUUYECKUX dJeMEeHTOB. [loHsTue o
rpynmnax CXOAHBIX 3JEMEHTOB (IIEJIOYHbIE U IIETOYHO3EMEIbHbIC METAILIBI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTEPHBIE OKCUIBI
Y TUJAPOKCHUJIBI.

[Tepnonnueckuit 3akoH. [lepuoanyeckas cucrema XUMAYECKUAX 3JIEMEHTOB /.
N. MenneneeBa. Kopotkoneproanas u jyimaHONIepuoaHas popmsl [lepuonnueckon
cucteMbl xumuyeckux snemeHtoB JI. M. MenneneeBa. Ilepuoapl W Tpymiibl.
PU3NYECKHN CMBICII TOPSAAKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue atromoB. CoctaB atoMHbIX sifiep. M3oTomnbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 00O0JIOYEK aTOMOB MepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenzaeneeBa. XapakTepuUCTUKA XUMHUYECKOIO
3JIEMEHTA 10 ero nonoxeHuro B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUS paguyca aTOMOB XHWMHYECKHUX D3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO rPyIIaM U NEPUOJaM.

3nauenue [lepronuueckoro 3akona u [lepuoauueckoil cucTeMbl XUMUYECKHUX
3JIEMEHTOB Ui pa3BUTHUs Hayku U npaktuku. JI. WM. MenneneeB — y4yéHbld U
rpaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (MmOJdsipHass M HENOJSpHas) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBA3b.

CreneHp OKHUCJICHHUA. OKHCIUTEIIbHO-BOCCTAHOBUTEIIHLHBIC pCaKuunm.
Hpoueccm OKHCJICHHMS M BOCCTaHOBJICHUS. OKHUCIIMTEIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm: u3yyeHue oOpa3LOB BELIECTB METAUIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE THUIPOKCHIA LHMHKA C pPacTBOpaMU KHUCJIOT U
IIEJIOYEH, MPOBEICHHUE OMNBITOB, WIIIOCTPUPYIOIIHUX IPUMEPHI OKHCIHMTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI (TOPEHHE, PEAKLIUH PA3IOKEHHSI, COCUHEHU ).

Mescnpeomemmnuie ceasu

Peasmszanust mMeXnpeaMeTHBIX CBSA3EH IIPU W3YYEHHM XHMHMU B 8§ Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BAaHME KaK OOLIUX eCTECTBEHHO-HAYYHBIX
NOHATUM, TaK W MOHATUH, SBIIIOIIMXCA CUCTEMHBIMU JUIS OTAEIBHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOTI'0 LIUKJIA.

OO0mue ecTecTBEHHO-HAYUYHbIC TOHSATUS: HAy4HBIH (PaKT, TUIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KiIaccupuKanus, NEepUOJAUYHOCTh, HAOJIIOJICHHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

duzuka: MmaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIBI,
PaANOaKTUBHOCTb, MOJIEKYJA, SJIEKTPUYECKHHM 3apsiji, BEIIECTBO, TENO0, OOBEM,
arperaTHoe COCTOSIHME BEIIeCTBA, Ta3, (U3HUECKUE BEJIUYMHBI, EIUHHIIBI
U3MEPEHMsI, KOCMOC, IIJIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPaAIIbl, TOPHBIE TTOPOJIBI, TTOJIC3HBIC
UCKOIAaeMbI€, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBo ¥ XMMHYECKas peaKkuus

[lepuonuueckuii 3akoH. [leproauueckas cucremMa XMMUYECKUX AeMeHTOB /1.
N. Menpneneea. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJUs, KAIbLINA U UX COSAMHEHUN
B COOTBETCTBUHU C [TOJIOKEHHUEM 3JIEMEHTOB B [lepuoinyeckoii cucreMe u CTpOeHUEM
UX aTOMOB.

CrtpoeHue BemiecTBa: BHUIbl XUMHUYECKON CBSI3U. THIBI KPHUCTAUIMYECKUX
PeIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAJUIMYECKON pErIETKH U
BUJIa XMMHYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XUMHUYECKHUE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCS K Ppa3IUYHBIM KJAcCaM HEOPraHHUYECKHUX
COCIMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BELIECTB.

Krnaccudukanus XuMU4IeCKIX peakinii Mo pa3InyHbIM MPU3HAKAM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKLMU BELIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTENEHEH OKHUCIICHHUS] XUMUYECKUX DJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTropa). DK30- U SHIOTEPMUYECKHUE PEAKIIMH, TEPMOXUMHUUYECKUE
ypaBHEHHUS.



[Tonsitue o ckopoctu XumHu4eckol peakuuu. [loHsiTHE 00 OOpaTHUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusX. [IoHATHEe O TOMOTE€HHBIX M IeTePOTCHHBIX
peakuusx. [lonarue o karanuze. [londarue o xumuueckoMm paBHoBecuu. DakTopsl,
BIIUSIIONIME Ha CKOPOCTh XHWMHYECKOW peaklMu U TOJOKEHHE XHUMHUYECKOIO
paBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEILHBIC ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCITUTEIIbHO-BOCCTAHOBUTEIIPHOW  PEAKITUH. CocraBnenue  ypaBHCHHH
OKHUCIIUTETIPHO-BOCCTAHOBUTEIIBHBIX ~ pEaKkIWid ¢  HCIOJIh30BAaHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopust PAEKTPOAUTUYECKON AUCCOLMALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHu3m AuCCOLMANMM BELIECTB C PA3JIMYHBIMA BUIAMH
xuMuueckoi cBsizu. Crenens aucconuanuu. CUiIbHbIC U ClIa0ble AIEKTPOIIUTHIL.

Peakuuu noHHoro oomMeHa. YciioBusl IpOTEKaHUs peakluii HOHHOro 0OMeEHa,
NOJIHBIE W COKpalIEHHbIE HWOHHBIE ypaBHEHHs peakuuii. CBOWCTBAa KHUCIOT,
OCHOBAHUU U COJIeH B CBETE MPEACTABICHUHN 00 3JEKTPOIUTHUECKON TUCCOIHALINH.
KauectBenHbie peakuuu Ha HOHBL. [loHATHE O THIPOIU3E CONIEH.

Xumuueckuit IKcnepumenm: O3HAKOMIICHUE C MOJEISAMU KPUCTAIUIMYECKUX
pEmIETOK HEOPraHUYECKUX BEIIECTB — METAIIOB M HEMETaJUIOB (TpaduTta u anMasa),
CJIOKHBIX BEIIECTB (XJOpHUJIa HATPHsl), HCCIEIOBAHHE 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON peakluyd OT BO3IACHCTBHS pa3INYHBIX (PAKTOPOB, HCCIEIOBAHNE
AJIEKTPOIIPOBOJAHOCTH PACTBOPOB BEIIECTB, IPOLECCa OUCCOLMALMM  KHUCIOT,
miesiouel u cosyed (BO3MOXHO HCIOJB30BaHUE BUEO MaTEpUaJIOB), MPOBEICHUE
OMbITOB, WUTIOCTPUPYIOIIUX MPU3HAKKA MNPOTEKAHUS PEaKLHil HOHHOro oOMeHa
(oOpazoBaHue ocajaka, BbIJCICHUE Trasza, oOOpa30BaHUE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pPEaKIU
(ropeHue, peakinu pas3iokKEHUs, COCAUHEHHS), paclio3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOLIBIO KA4YECTBEHHBIX pPEAKIMM HAa  HOHBI, pEUICHHE
AKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTausbl 1 X coOeIMHEHUS

OOmast xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOWCTBA MPOCTHIX
BELIECTB — raJIOr€HOB. XMMHUYECKHUE CBOMCTBA HA ITpUMEPE XJI0pa (B3auMOAeCTBIE
C MeTajulaMHM, HEeMeTajulaMM, Iuesodyamu). XisopoBojopoxa. ConsiHas KuCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJNlydyeHHE, IpuMeHeHue. [JlelictBue Xxyopa U
XJIOPOBOAOPOJA HAa OPraHU3M 4eJIOBeKa. BakHeHIMe XJIOpUabl U UX HAXOXKICHUE
B [IPUPOJIE.



O6miast xapaktepucTuka 37eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOEHUSs
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3MYECKUE CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJINIOTPONHBIE MOAU(PUKALIMKI KUCIOPOJa
U cepbl. XUMUYeCKue CBOMCTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3UUYECKHE U
XUMHYECKue cBOMCTBA. OKCUIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pU3N4YECKUe U XUMHUYECKUEe CBOMCTBA (00IIIME KaK MpeICTaBUTENs
KJlacca KUCIOT W crnenuduyeckue). XUMUYECKUE PEAKLUH, JIEKAUIME B OCHOBE
MIPOMBIIINICHHOTO CIoco0a TMOJMydYeHUs CepHOM KHCIOThL. [IpumeHeHue cepHoOi
kucnoThl. CoONMM CEepHOM KHCIOTHI, KadyeCTBEHHAash peakius Ha CyJb(aT-HOH.
Haxoxnenue cepel U €€ COEAUMHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalolllel Ccpellbl COCAUMHEHUSMHU Cephbl (KUCIOTHBIC MOXIU, 3arps3HEHUE
BO3JIyXa M BOJOEMOB), CIIOCOOBI €0 MpeI0TBPAICHHUS.

OO6mast xapakTepucTuka 3jeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHCIEHUS. A30T, paclpoCTpaHEHHUE B MPHUPOJIE,
¢usnyeckue u xumuyeckue cBoiicrea. KpyroBopot azora B npupoje. AMMHAK, €ro
¢usnyecKkrue 1 XUMUYECKHE CBOMCTBA, MONyYeHHE U puMeHeHue. Conu aMMOHUS,
X QU3NYECKUE U XMMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KUCJIOTa, €€ TMOoNy4YeHHe, (PU3NYECKUE U XUMHUUYECKUE
cBOMcTBa (0OIIME Kak MpeICTaBUTENs Kiacca KHUCIOT U cHelupuYecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPATIbHBIX YJI0OpEHU.
XUMHUYECKOE 3arpsi3HEHNE OKPY KAIOIIEH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOXAM, 3arps3HEHHE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, amIoTpOmHbIC
moaudukanuu docdopa, puznueckue U xummuueckue corctra. Oxcun gocdopa
(V) u dochopnas xucinora, GuU3MYECKHMe U XUMHUYECKHE CBOMCTBA, MOJIyUYEHUE.
Hcnonb3oBanue pochaTtoB B KaueCcTBE MUHEPAIBHBIX YAOOPEHUH.

O6mast xapakrepucTuka 3jeMeHTOB [VA-rpynmnbel. OCoOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHbIE CTEIICHU OKUCIICHHUS. YTIepOo, AJUIOTPOITHbIE MOU(BUKALINY,
pacnpocTpaHeHUE B IpUpoJie, GU3NYECKUE U XUMUYECKUE CBOMCTBA. AJCOpOLMSL.
Kpyrosopor yriaepoma B mnpupoae. Okcuasl yriepoaa, uxX (Qunueckue u
XUMUYECKHE CBOMCTBA, IEMCTBUE HA dKUBbIE OPTaHU3MBbI, [TOJTyYEHUE U IPUMEHEHUE.
DKoJIoTUYECKHe TPOoOJIeMBbl, CBs3aHHBIE C okcuaoMm yriepona (IV), rumortesa
rJ100aJIbHOTO MOTEIUIEHUS KJINMaTa, NapHUKOBBIN 3 (deKT. YToapHas KUciaoTa u eé
COJIM, MX (PU3NYECKHE W XHUMHUYECKHE CBOMCTBA, MOJYyYEHHE U MPUMEHEHUE.
KauectBenHnas peakuus Ha kapOoHaT-HOHBI. Vcnosnb30oBaHue kKapOOHATOB B OBITY,
MEIULMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHauanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUIX
yriepojia (MeTaH, 3TaH, 3TWICH, alleTUJIEH, 3TaHOJI, TJIUIIEPUH, YKCYCHAasl KMCJI0Ta).
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[IpuponHble HMCTOYHMKHM YIJIEBOJOPOJOB (Yrojb, HPUPOJAHBIA Tra3, HEPTh),
OPOAYKThl UX mepepaboTku (O€H3WH), UX pOJib B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMONOTMYECKN BaXKHBIX BEIIECTBAX: XKUPAX, O€IKax, yrieBoJax — U X
pojii B OKU3HM 4YeJIOBEKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCIUHEHHUI.

Kpemuuii, ero ¢usmyeckue ©u XHMHYECKHUE CBOWCTBA, TMOJYyYE€HUE H
npumeHeHue. CoemMHEeHMs KpeMHUs B ipupoze. OO0mue npeactaBieHus 00 okcue
kpemaus (IV) u kpemuueBoil kuciore. CUIMKaThI, UX HCIIOJIb30BaHUE B OBITY, B
IPOMBIIIIEHHOCTH. BaxkHeline cTpouTeNbHble MaTepualbl: KepaMuKa, CTEKIIO,
EMEHT, ©OeToH, Kene300eToH. IIpobGreMbr 0Oe30MacHOrO  UCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEIHEBHOMN KU3HU.

Xumuueckuii Ixcnepumenm: nU3ydeHue o0pa3lioB HEOPTaHUYECKUX BEILIECTB,
CBOWCTB COJISTHOM KUCJOTBI, IPOBEICHUE KAaUECTBEHHBIX PEAKIMI HA XJIOPUI-UOHBI
U HaOJII0JicHUE MPU3HAKOB MX MPOTEKAaHMs, OMBITHI, OTpakaronme GU3NIecKue u
XUMUYECKUE CBOWMCTBA TaJIOTEHOB M MX COEIUHEHUH (BO3MOKHO HCIIOJIb30BAaHUE
BUJIEOMATEPUATIOB), O3HAKOMJIEHHE C oOOpasimamMu XJIOpUJIO0B (TaJIOTCHHUIOB),
O3HAKOMJIEHHE ¢ 00pa3IamMu cepbl U €€ COeTUHEHUSIMU (BO3MOKHO MCITOJIb30BAaHUE
BUJICOMATEpUAIIOB), HAONIOJEHUE TIpoliecca OOYTiIMBaHUsl caxapa Moj JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCIJIOTBI, M3YYCHHUE XUMHUUYECKHX CBOMCTB
pa30aBlIeHHON CEpHOW KHUCIOTHI, MPOBEICHHE KA4YeCTBEHHOW peakliuu Ha
cyibaTHOH U HaOJIOJEHUE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMIJICHHE C
(¢u3nueckuMu CBOMCTBaMM a30Ta, (ocdopa U uX coeauHEHUU (BO3MOMKHO
UCIIOJIb30BAaHUE  BUJIEOMATEPHATIOB), oOpa3laMu a30THBIX U (HochHOopHBIX
yA00peHHii, ToJydeHne, CoOOupaHue, pacrno3HaBaHuEe U U3yUCHHE CBONCTB aMMHUAKa,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMM HAa UOH aMMOHHMS U (ochaT-uoH U U3yUYeHHUE
IPU3HAKOB WX NPOTEKAaHWs, B3aMMOJEWCTBHE KOHIICHTPUPOBAHHOM a30THOMU
KHCJIOTBI C Mebl0 (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), H3YUYEHUE
MojIeNiel KpUCTaJUIMUECKUX PeréToK anmasa, rpadura, QysuiepeHa, 03HaKOMIIEHUE
C TIPOIIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NIPOTHBOra3a, MoJIyueHHe, COOMpaHHue, pacliO3HAaBAHUE U W3Y4YEHUE
CBOMCTB YTJICKUCIIOTO Tra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMi Ha KapOoHAT U
CUJIMKAT-UOHbl WM W3yYEHUE TMPU3HAKOB UX MPOTEKAHMS, O3HAKOMIJIEHUE C
MPOAYKIMEN CUIIMKATHOW MPOMBIIICHHOCTH, PEIIEHUE SKCTIEPUMEHTAIbHBIX 33/1a4
1o TeMe «BakHelIe HeMeTauIbl U X COCIUHEHUS».

MeTaJsibl 1 X COeIMHEHU S

OO0mras xapakTepUCTHKAa XUMHYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosioxkeHuss B Ilepuomnueckoi cucrteMe XuMHUecKux diaemeHtoB . H.
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MenpeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaioB. MeTajuimdeckasi CBs3b U
METAUIMYECKAsT  KpUCTaJUIMYecKas  pemérka.  DJIEKTPOXUMHUYECKUU  psl
HanpsDKeHU MeTauioB. Pu3nyecKre U XMMHYECKUE CBOMCTBAa MeTayuioB. OOmue
CIOCOOBI TMOJTYyYEeHHUS MeTaIoB. [loHsATHE O KOppO3UM METANIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI BX OT Koppo3uu. CIuiaBsl (CTaidb, YyT'YH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounble MeTauibl: TMOJOKeHUE B [leproandeckor cucreMe XUMHYECKUX
sanemeHToB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHUE B IPHUPOJIE.
dusznveckue U XMMHYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaiausi). OKCUJIIBI U
TUJIPOKCUABI HATPUS U Kanus. [ [puMeHeHne MEen0YHbIX METAUIOB U KX COEAUHECHU .

[[lenoyHO3EeMENbHBIE METAUIBI MAarHuid W KajblMW: IIOJIO)KEHUE B
[lepuoanueckon cucreme xuMudeckux sneMeHToB 1. 1. MenpaeneeBa, ctpoenue nux
aTOMOB, HaXOXJIeHUE B npupoje. PU3nyecKkue U XMMUYECKUE CBOMCTBA MarHus U
KaJblusl. BaxkHeiiire coequHeHns Kaablusl (OKCUI, TUAPOKCHU, con). ZKECTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHECHUS.

AJIIOMUHUI: TI0N0KeHUE B [leproanueckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHe aToMa, HAXOXAEHUWE B mnpupone. Pu3nuecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHUA. AMGOTEpHBIC CBOMCTBA OKCHJIA U THIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonmoxenne B [leprpoandeckoil cUCTeME XUMAYECKUX JIEMEHTOB /I,
N. MeHnneneeBa, CTpoeHME aroma, HaxOXICHWE B npupoac. Pusnyeckue u
XUMHYECKHe CBOMCTBA *keje3a. OKCHU b, THAPOKCUABI U comu xkene3a (1) u xenesa
(I1I), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm: O3HAKOMJIEHHE C oOpas3laMyd METalIOB M
CIUIaBOB, WX (UBMYECKUMHU CBONCTBAMH, H3Y4YEHUE PE3YIbTATOB KOPPO3UU
METAUIOB  (BO3MOXXKHO  MCIIOJIb30BaHHE  BHJICOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBHUS OKCHJA KaJblIUs W HATPHUS C BOJOH (BO3MOXKHO HCIIOJB30BAaHUE
BUJICOMATEPUAIIOB), MCCIICIOBAHUE CBOMCTB >KECTKOM BOJIbI, IMpoOIlECCa TOPEHUS
kKejieza B KUCIopoJie (BOZMOXKHO HCIIOJIh30BaHUE BUJIEOMATEPUANIOB), TPU3HAKOB
IPOTCKAHUS KauyeCTBCHHBIX pEeaKIMid Ha HOHBI: MarHus, KaJlbIlUs, aJlOMHHUSI,
nuHKa, xenesa (II) u xxenesa (I11I), menu (I1), HabmroaeHNE W ONTMCAHKE MTPOIECCOB
OKpalllMBaHWsl IUIAMEHU MOHAMHU HATpus, Kalus W Kajablus (BO3MOXKHO
UCIIOIb30BaHUE  BHUJICOMATEPHUANIOB), HCCIEIOBaHHE aM(OTEpPHBIX  CBOICTB
TUIPOKCHIA ATFOMUHUS ¥ THAPOKCHIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BakHeWIe MeTauIbl U UX COSTUHEHUS.
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XuMHuS M OKpPYKAOLIa"A cpeaa

BemecrBa n marepuaniel B MOBCEIHEBHOW >XU3HU 4YeloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMUYECKHUX peakiuil B ObITy. [lepBas momompb mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyKarolled cpeabl (MmpeaenabHasi AOMyCcTUMast
KOHILIeHTpanus Bemects, Aanee — [1JIK). Posib XxumMuu B penieHnn 3KOJIOrMYeCKUX
poOJieM.

Xumuueckuii IKcnepumenm: WN3y4eHHE OOpPa3LOB MaTEPHAIOB (CTEKIIO,
CILJIaBbl METAJIJIOB, OJIUMEPHbBIE

MaTepuaibl).

Mesxcnpeomemmuwie ceéa3u

Peanuzanust mMexnpeAMETHBIX CBS3€M MpU U3YUYEHHH XUMHUU B 9 Kiacce
OCYUIECTBJISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TaK U TOHITUH, SBJISIOMIUXCSI CUCTEMHBIMH JIJISI OTJICIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O I[UKJIA.

OOmme ecTeCTBEHHO-HAyYHbBIEC TIOHATHS: HAY4YHBIM (DaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIaccu(uKaius, TMepuoaUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJTUPOBAHNE, H3MEpPEHUE, MOJENb, SBICHUE, IMAPHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MaTEPHUAITHI.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIBI,
PaIOaKTUBHOCTD, MOJIEKYJIa, AIIEKTPUYCCKUIM 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  JUAJEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, Ia3, PaCTBOP, PACTBOPUMOCTb, KPUCTALTHIECKAs
peméTKa, CruiaBbl, (HU3UYECKUE BEIUYHMHBI, CAMHHIIBI W3MEPCHHS, KOCMHYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE31b1, COJHIIE.

buonorust: ¢gorocunTes, apixaHue, Omocdepa, 3KOCHCTEMA, MHHEPAIBbHBIC
yI0OPEHHS, MUKPOSJIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TTOJIC3HBIC
MCKOTIaeMBbI€, TOTUIUBO, BOJTHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa30oBaHMs JOCTUTAIOTCS B XOA€ OOy4YeHUs XUMHUU B €IUHCTBE Y4YEOHOU U
BOCIIUTATENBHON JESATENBHOCTA B COOTBETCTBUU C TPAJAMLIMOHHBIMU POCCUNCKUMU
COLIMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMM, HPHUHITHIMU B
olmiecTBe MpaBUJaMHM M HOPMaMu IOBEAECHHUS M CIOCOOCTBYIOT IIpoLEeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUSA U COLMAIM3ALMH 00YYarOIIHUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPaXarlOT  T'OTOBHOCTh  OOYYaroIIMUXCS
PYKOBOJICTBOBATbCSl CUCTEMOM  MO3UTHUBHBIX LIEHHOCTHBIX OpPUEHTALMA U
pacUIMpPEHHE ONBbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTrpuoTHYecKOro BOCIHHMTAHUA: [EHHOCTHOTO  OTHOLIEHHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HacCJIEOUIO,
NOHMMAaHUsl 3HAYEHUS XUMUYECKOW HAayKH B JKU3HH COBPEMEHHOIO OOIECTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaLMel O MepeioBbIX JOCTHKEHUSIX U
OTKPBITUSIX MUPOBOM M OTEYECTBEHHOW XMUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 YCTPONCTBE MUpPa U OOIIECTBA; 2) IPAXKAAHCKOT0 BOCIIUTAHUS:

IIPEJACTABICHUS] O COLMAJIBHBIX HOPMax M NPaBWIaX MEXINYHOCTHBIX
OTHOUIEHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOU, yUeOHOUCCIEA0BATEIbCKOM, TBOPUECKON U APYTUX BUAAX ACSITEIbHOCTH,
TOTOBHOCTHM K pPa3HOOOpPa3HOM COBMECTHON JESITEIbHOCTH MPHU BBINOJIHEHUH
y4eOHBIX, IMO3HABATENbHBIX 3aJlay, BBIMOJHEHUU XWUMUYECKHX SKCIEPUMEHTOB,
CO37aHUH Y4eOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOITIOHUMAHHUIO U B3aUMOIIOMOIIN
B MpOLECCE 3TON yueOHOM NeATeNTbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEICHUE
U TIOCTYIIKM CBOMX TOBAapUUIEH C NO3WLIMM HPABCTBEHHBIX W IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS IOCJIEICTBUI MOCTYNKOB; 3) HEHHOCTH HAYYHOI'0 NMO3HAHMS:
MUPOBO33PEHUYECKHE TPEACTABIEHUS O BEIIECTBE M XUMUYECKOW pEaKLUu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKHM M COCTAaBIISIOLINE
OCHOBY TSI TIOHHUMAaHHSI CYITHOCTH HAayYHOW KapTUHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTUs IIPUPOABI, B3aHUMOCBS3SIX YEIOBEKa C
OPUPOJHOM CpEeloM, O POJM XHMHM B TMO3HAHHM JTUX 3aKOHOMEPHOCTEM;
NIO3HABATEIbHBIE MOTUBBI, HAIIPABIICHHBIC HA ITOJyYEHUE HOBBIX 3HAHUU 110 XUMUH,
HEOOXOAMMbIe Il  OOBACHEHUs HAOJIIOJaeMbIX MPOLECCOB W  SIBJICHUH,
MO03HABATENHbHON, MH()OPMAIMOHHOM W YWUTATEIBCKOW KYJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pPabOThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOMN
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JUTEPATypoOr, JOCTYNMHBIMH TEXHHUYECKUMH CpPEJICTBAaMU HMH(POPMAIMOHHBIX
TEXHOJIOTUI; MHTEpEC K OOYUYEHHUIO U MO3HAHUIO, JIIDO03HATEIBHOCTh, TOTOBHOCTD
U CIIOCOOHOCTH K C€aMOOOpa30BaHMWIO, TMPOEKTHOM U  HCCIIENOBATEIHCKON
JIeSITETPHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH W YPOBHS OOyYCHHsS B
JIaJIbHCUIILIEM;

4) ¢opmupoBaHUs KYJbTYPbI 310POBbS: OCO3HAHWE ILIEHHOCTH JKW3HH,
OTBETCTBEHHOT'O OTHOUIEHUS! K CBOEMY 370POBBIO, YCTAHOBKU Ha 3J0pOBBII 00pa3
KU3HH, OCO3HAHUE MOCJEACTBUI U HENPUATUE BPEAHBIX MPUBBIUEK (YIIOTpeOIeHus
QJIKOrOJIsl, HApPKOTHUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIOACHHUS TMPaBUI
06e30macHOCTH MpU OOpaIIeHUH C XUMUYECKHUMH BEIIECTBAMU B OBITY U pealibHON
KU3HU; 5) TPYAOBOIr0 BOCIMTAHMSA:

MHTEpEeC K MPAKTHUECKOMY U3YyUEHHUI0 Tpodeccuil u TpyJa pa3indHOro poja,
YBaXKEHHE K TPYAYy U PE3yJbTaTaM TPYAOBOU NEATEIIBHOCTH, B TOM YHUCJIE HA OCHOBE
OpUMEHEHUsI  NPEeIMETHBIX 3HAHUW 10  XUMHUH, OCO3HAHHBIA  BBIOOP
UHAUBUIYAJIBHOM TPAaeKTOPUHU MPOAOJKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEIHON MPOo(eCcCUOHATBLHON NeATeIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHHUI,
TOTOBHOCTh aJalTHUPOBATHCS B MPOQPECCHOHATILHON cpene; 6) IK0Jorm4eckoro
BOCIIMTAHMSA: DKOJOTMYECKH LEJIECOO0pa3HOE OTHOLIEHHWE K MPUPOJE Kak
UCTOYHUKY XKM3HHM Ha 3eMJjle, OCHOBE €€ CYIIECTBOBAaHMs, IOHUMAHHUE LIEHHOCTH
30pOBOr0 W 0e30macHoro oOpa3a >KW3HM, OTBETCTBEHHOE OTHOIICHHUE K
COOCTBEHHOMY (PU3MYECKOMY U TMCUXMYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTHU
coOmro/IeHrs MpaBuil 0€30MMaCHOIO MOBEAECHUS IPH pabOTe C BEIIECTBAMM, a TAKKE
B CUTyallUsX, YTPOXKAIOUINX 3JOPOBBIO M KU3HHU JIIOJIEH; CIOCOOHOCTH MPUMEHSThH
3HaHUSA, MOJYy4YaeMble NIPU M3YUYECHHH XUMUU, ISl PEUICHUs 3a]ay, CBSI3aHHBIX C
OKpYKaroIEW MPUPOAHOM CPEAOM, MJIS TOBBIIMIEHUS YPOBHS OKOJOTHMYECKON
KyJbTYpbl, OCO3HAaHUS IJ100aJIbHOTO XapaKTepa 3KOJOTMYECKHX MpoOJIeM U MmyTel
UX PEUIEHUs MOCPEACTBOM METOJ0B XHUMHH, SKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS
PYKOBOJCTBOBaTbCA WM B IIO3HABATEIbHOM, KOMMYHHMKATHUBHOM M COLIMAIBHOMU
IpPaKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeAMETHBIX pPE3YJIbTATOB BBIACISAIOT 3HAYUMBIE IS
(opMupOBaHUs MUPOBO33pEHUs OOLIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHUs, IPUHLIHII,
runore3a, (¢akT, CHUCTEMa, IPOIECC, OKCHEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YY€OHBIX MpeAMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATHX MPEeIMETOB (POPMHUPOBATH MPEICTABICHHE O IEIIOCTHOMN
Hay4YHOW KapTHUHE MUpa, U YHUBEpCaIbHbIE YUeOHbIC JIEHCTBUS (II03HABATEIbHbIE,
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KOMMYHUKATUBHBIC, PETYISATUBHBIE), KOTOpbIE O0O0eCneuynBalOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHUIO y4YEOHOM
NEATETBbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YueOHbIe AeiicTBUsI Ba3oBbie

JIOTHYECKHUe AeCTBUA:

YMEHHUSl HCIHOJIb30BaTh IPUEMBI JIOTUYECKOTO MBILIICHUS IIPU OCBOCHUU
3HaHUW: PACKPBIBATh CMBIC] XHMHUYECKUX MOHSITHUN (BBIICIATh WX XapaKTEPHbBIC
NPU3HAKU, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSTUSMH), UCIOJIb30BAThH
MOHSTHS 1711 OOBSICHEHUS OTETbHBIX (DaKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH IS KiIacCU(PUKAIIMM XUMUYECKUX BEIIECTB M XMMUYECKHX DPEAKIUH,
yCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YUYCHUS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIAYKTUBHBIC, N€IYKTUBHbBIC, M0 aHAJIOTHUH),
JIeJIaTh BBIBOJIBI Y 3aKJIFOYEHHS; YMEHUE IPUMEHSTH B IPOLECCE MO3HAHUS MOHATHS
(mpeaMeTHbIE ¥ METanmpelIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCIIOJIb3YyEeMbIE B XUMHUH, MNPEeoOpa3oOBBIBaTh IIMPOKO MPUMEHSIEMbIE B XUMUU
MOJEJIbHBIE MPEICTABICHUSI — XUMUUYECKUHN 3HAK (CUMBOJ 3JIEMEHTA), XUMUUYECKast
dopMyna W ypaBHEHHE XWMHUYECKOW pEaKIUu — TPU PEIIeHUH Y4eOHO-
II03HABATEJBHBIX 3a/1a4, ¢ YYETOM 3THUX MOJECIBHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU M3YYaE€MbIX OOBEKTOB — XMMHUYECKHUX
BEILIECTB U XUMUYECKUX PEAKIMH, BBISBIATH OOIME 3aKOHOMEPHOCTH, TPUUYUHHO-
CJIEICTBEHHBIC CBSA3U U MPOTUBOPEYMS B U3YyUAEMBbIX IIPOLIECCAX U SIBJICHUSX.

ba3zoBble ucciaeaoBare/bcKue 1eicTBUA:

YMEHHUE HCIIOJb30BATh IOCTABJIEHHBIE BONPOCHI B KAaYeCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KQU€CTBE OCHOBBI /7151 (HOPMHUPOBAHUSI TUIIOTE3HI 10 MMPOBEPKE
NPaBWIBHOCTH  BBICKAa3bIBAEMBIX  CYXKJICHHH; TMPUOOpETEeHUE  OMbITa MO
IUIAHUPOBAHUIO, OpPraHu3allid W TMPOBEACHUID YYEHUYECKHUX JKCIIEPUMEHTOB,
yMeHue HaOII0aTh 3a XOJOM IPOIIEcca, CaMOCTOATENHLHO MPOTHO3HPOBATH €T0
pe3ynbTaT, opMyIHpoOBaThH 00OOIICHHUS U BBIBOJIBI IO pe3yIbTaTaM MPOBEAEHHOTO
OTbITa, HMCCJIEAOBAHUS, COCTABJIATH OTUET O mMpojeiaaHHON paborte. Pabora ¢
uHopManme:

yMEHUE BBIOMpATh, AHAJU3UPOBATH W HWHTEPHPETUPOBATH HHOOPMAIUIO
pPa3IMYHBIX BUJIOB M (hOPM MpECTaBICHUS, MTOTYyUYaeMyl0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJACpP)KAaHUS, CIPABOYHBIC
nocobusi, pecypcbl HMHTepHETa), KPUTUYECKH OILIEHMBATh MPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE TPUMEHSATHh Pa3IMyHbIe METOJbI W 3alpOChl MPHU MOUCKE U OTOOpE
uH(GOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOMMMBIX IS BBITOJTHCHUS
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y4eOHBIX W TIO3HABATEIBHBIX 33J]1a4 OINpPEACIEHHOTIO TUIA, MPUOOpPETEHNE OMbITa B
00JlacTM  UCIOJB30BaHUs  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOT'O UCIIOIb30BaHUS PA3IMUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSATENFHO BBIOMPATh ONTUMANIbHYIO (hOpPMY TIpeIcTaBlIeHus WHPOpMaIuu 1
WUTIOCTPUPOBATh pEIllaeMble 3aJladyd  HECIOKHBIMH CXEMaMH, JuarpaMmmaMmu,
apyrumu  hopmMaMu Tpaduku M WX KOMOWHAIMAMH; YMEHHE HCIOJIb30BaTh U
aHAIM3UPOBaTh B IMpOIECCE YYEOHOW U MCCIENOBATENbCKON NE€ATEIbHOCTH
UHGOPMAITUIO O BIMSHUHM MPOMBINIJIEHHOCTH, CETLCKOT0 X035SHUCTBA U TPaHCIIOpTa
Ha COCTOSIHUE OKPY’KaIOIIEH MPUPOTHOM CPeIbl.
KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe T1eiCTBHSL:

YMEHHS 3a]1aBaTh BOMPOCHI (B X0J1e€ quajiora u (W) TUCKYyCCUH) IO CYLIECTBY
oOcyxxmaeMoil  TeMmbl, (OPMYJIHPOBATh CBOM TMPEUIOKEHHUS] OTHOCHUTEIHHO
BBIIIOJIHEHUS MPEJIOKEHHOW 3aJayd; YMEHHS MNPEACTABIATH IOJTYYCHHbBIC
pe3ynbTaThl MO3HABATEIBHON NEATETbHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTaX;
JeNaTh MPE3EHTAIUI0 PE3yJbTAaTOB BBINOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTA
(J1TabopaTopHOro OIBITa, J1a0OpAaTOPHOW pPAaOOTHI MO HCCIEAOBAHUIO CBOICTB
BEIIECTB, Y4€OHOI0 MPOEKTa); yMEHHS y4€OHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MMO3HABATEIbHON U UCCIIEI0BATEIBCKON AESTENbHOCTH IPU PELICHUN
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuii (0ocyxneHus, oOMEH MHEHUSIMHU, «MO3TOBbIE HITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JICUCTBUM, ONpPEACICHUE KPUTEPHEB IO OLEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBUA:

YMEHHUE CaMOCTOSITEIbHO OIpPEAEATh ILENU JAEITebHOCTH, IIaHUPOBATH,
OCYLIECTBJIATh, KOHTPOJIUPOBATH U IPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOKO
NeATEeNIbHOCTh, BBIOMpATh HanOoiee 3p(HEKTUBHBIE CIIOCOOBI PEIICHUS YICOHBIX U
MO3HABATENbHBIX 33J]a4, CAMOCTOSITEIBHO COCTaBIATh WA KOPPEKTUPOBATH
NPEMIOKEHHBIA AJITOPUTM JACHUCTBUM NPU BBITOJIHEHWUN 3aJaHUA C YYETOM
MOJyYeHUs] HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pE3yJibTaTa 3asBICHHON LIEJIH, YMEHUE
UCIIOJIb30BaTh U AaHAJIU3UPOBATH KOHTEKCTHI, MIPEAJIaracMble B YCJIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pE3YJbTATOB [0 OCBOEHHUIO 0053aTEIbHOIO
COJIep’KaHusl, YCTAHOBJIGHHOTO JaHHOW (enepanpbHOil paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HayyHble 3HAHMS, YMEHHUS U CIOCOObI
NENCTBUM, BUJIBI IEATEIIBHOCTH IO ITOJIYYEHHUIO HOBOT'O 3HAHUS, €70 NHTEPIIPETALINH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHbBIX YYEOHBIX U HOBBIX CUTYalUsX.
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K xonity o0y4yenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0A30BOM ypOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKUX IOHATHWA: aTOM, MOJEKYJa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJIAPHBII 00BEM,
OKCHJ], KHUCJIOTa, OCHOBAaHME, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccuukanus peakiuil: peaxiuu
COCJIMHEHHUSI, PEAKLUHMH pa3J0KEHHs, PEaKUHH 3aMElIeHUs, peaKuu
oOMeHa, HK30- ¥ SHJIOTEPMHUUCCKUE PEAKIINH, TeTIIOBOW d(DPEKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CJIOM aToMa, aTOMHAsi OpOUTAIIb, PAINYC aTOMa,
XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJISIpHAsE KOBAJEHTHAs! CBSI3b, HOHHAs
CBA3b, HOH, KaTHMOH, aHWOH, pacTBOp, MaccoBas JOJS BEUIECTBA
(IpolieHTHAasl KOHIIEHTpAaIUsi) B PpaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATHH H
MIPUMEHSITH 3TU TOHATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHU;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJ€HUS (opmyl
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

OTpEENATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHUSX,
CTENEHb  OKHUCIEHUS  3JEMEHTOB B  OHMHApHBIX  COEIMHEHUSX,
NPUHAIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COEIMHEHHH I10
dbopmynam, BHUJ XUMUYECKOW CBA3M (KOBAJICHTHAsT H HWOHHAas) B
HEOPraHUYECKUX COEIUHEHHUSIX;

packpeiBath cmbica [lepuommueckoro 3akona [[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE [EPUOANYECKON 3aBUCUMOCTH CBOMICTB
XUMUYECKUX DJIEMEHTOB OT MX moJjiokeHusa B llepronnueckoil cucreme,
3aKOHOB  COXpAaHEHHUsS  MacChl  BEIIECTB, IIOCTOSIHCTBA  COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTaipo;

ONMKCHIBATh M XapakTepu3oBaTh TabnuuHyro Qopmy Illepuoguyeckoit
CUCTEMBbl XHMMHUYECKHX JJEMEHTOB: pa3iHyaTh TMOHATUA «TJIaBHAs
noarpynmna (A-rpymnma)» u «nodounas noarpynmna (b-rpymnma)», mansie u
Oonbllie MEpPUOAIbl, COOTHOCUTH OOO3HAYEHHS, KOTOPbIE HMEIOTCS B
tabnuie «llepuoguueckass cucrema xumuueckux o3nementoB J[. W.
MenpeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB | 3apsj s1pa, oOIiee YUCiIo SJIEKTPOHOB
Y PACIPEIEICHUE UX 10 JEKTPOHHBIM CJIOSIM);
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KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHThI, HEOPIraHUYECKUE BEIECTBA,
XUMHUYECKUE peakuuu (10 YMCIy M COCTaBY YYacTBYIOLIMX B pPEaKUIUU
BEILECTB, N0 TEIUIOBOMY 3D PeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA BELIECTB
pa3IMYHBIX KJIACCOB, NOATBEPXkKIask ONUCAHNE IIPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3ABUCHUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUA XWUMHYECKMX IPEBpAIICHUN B
Pa3JINYHBIX YCIIOBHSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIEMEHTa MO0 (opMyjie COEIUHEHUS,
MacCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHYECKOU pEeaKInu;

MPUMEHSATh OCHOBHBIE ONEpPAlUd MBICTUTEIBHONU EATEIbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHUE, 0000IleHHe, CUCTEMAaTHU3allUul, KiacCHu(UKAIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — JUISI M3YyYEHHs] CBOICTB
BEIIECTB M XHMHYECKUX PEAKLUUH, €CTECTBEHHO-HAYyYHBIE METOMbI
MO3HAHUA — HAONIOZCHUE, W3MEpPEHUE, MOJICTUPOBAHHUE, IKCIIEPUMEHT
(peasbHBIM U MBICIICHHBIN);

CJIEIOBATh MPaBHJIaM MOJIH30BAHMS XUMUYECKOM OCY101 U TaO0paTOPHBIM
o0opynoBaHMEM, a TakXKe IMpaBuUjiaM oOOpalleHusi C BeIIeCTBaMH B
COOTBETCTBHUM C HMHCTPYKIHMSMHU IO BBINOJHEHUIO J1aDOpAaTOPHBIX
XUMHUYECKUX OMBITOB M0 NOJYYEHHIO U COOUPAHUIO Ta3000pa3HbIX BELIECTB
(BomopoJa M KHCIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C OINPENEIEHHON
MacCcoBOM [10Jieil PacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U MPOBOJIUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MMOMOILBI0 MHAUKATOPOB (JIaKMYC, (DeHON(PTaNEHH, METUIIOPAHK

U Ipyrue).

K koniry oOyuenus B 9 ki1acce npeaMeTHbie pe3yibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKphIBaTh CMBIC OCHOBHBIX XHUMHUYECKHX TIOHSATHH: XUMHUYECKUUN
DJIEMEHT, aTOM, MOJIEKYyJa, HOH, KAaTHOH, aHHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJICHTHOCThH, AJICKTPOOTPHUIIATEILHOCTh, CTEICHBb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBsI3b, TEIUIOBOM 3dexT
peakinuM, MOJb, MOJSPHBIA  00BEM,  pPAcTBOpP,  AJICKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOIUTHYECKAsT JTUCCOIUAIUS, PEAKIMd HOHHOTO
oOMeHa, KaTaiuM3aTop, XHWMHYECKOE€ paBHOBeCcHE, OOpaTUMble U
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HEOOpaTUMBbIE pEAKIMH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, aJITIOTPOIIHSI,
aM(OTepHOCTb, XUMHUYECKas CBSI3b (xoBaseHTHAa, VOHHAaA,
MeTAJIIMYECKas ), KpUCTAIIIMYECKas pEIIETKA, KOPPO3Us METAIIIOB, CILIABHI,
CKOPOCTb XMMHUYECKOW pEAKUHH, MPEIETbHO JOMYCTUMAas KOHIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHITHUH H
MIPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUY BEIECTB U X MPEBPALLICHUII;
WCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [UJII COCTaBjieHUs (opmy
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTEIEHb OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
ONpeaeNEHHOMY KJacCy COEIMHEHH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBaJE€HTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHHUSIX, 3apsij MOHA MO0 XUMHUYECKOW (opmyJsie, XapakTep cpeabl B
BOJIHBIX PAcCTBOpaX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTALITUYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cmbica llepuommueckoro 3axkona J[. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHHUMAaHHUE: OIUCHhIBaTh U XapaKTepPHU30BaTh
Tabnuunyto popmy Ilepuoguyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB:
pasnuyaTh TOHATUA «TJaBHas mnoArpynma (A-Tpynma)» U «moOouyHas
noarpynna (b-rpynma)», wmanbie ¥ OOJbIIME NEPUOAbl, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPhIE UMEIOTCS B IEPUOIUIECKON TAOJIHIIE, C YUCITIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsn  sAApa, OOIIee YWCIO OJJIEKTPOHOB U PACHpPECNICHHE WX TI0
AJNIEKTPOHHBIM CII0SIM), OOBACHATH 0O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB W MX COCIAMHEHUW B Mpelesiax MaJIbIX MEePUOOB U
[JIABHBIX MOJCPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTAHUUECKHE BEIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy W COCTaBY YYAaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIUIOBOMY 3 (PEeKTy, MO0 U3MEHEHUIO CTENEHEN OKUCIEHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATH) OOIIME M CHEHU(PUUIECKUE XUMHUYECKHE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPKAas OMUCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINIA;
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COCTAaBISATb YPABHEHUS DJEKTPOJIUTUYECKOW JUCCOLMALMUA  KHUCIOT,
LIEJ0YEH U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUHA HOHHOTO
oOMEHa, ypaBHEHHUs peEaKlMil, MOATBEPKAAIMIMNX CYIIECTBOBAHUE
TEHETUYECKOU CBS3U MEXy BELIECTBAMU PA3JINYHBIX KIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca ATUX PEaKIIH;
MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUSA,
BO3MOXHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBpPAlICHUN B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYIISIPHYIO  MOJISIPHYEO MacChl BEIIIECTB,
MacCOBYIO JIOJIFO XUMHUYECKOTO DdJeMEHTa 1o (opMylie COeIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHYECKOUN peaKkinu;

coOJII0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKON TTOCYI0M U TaO0paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBuiia OOpalleHuss C BeEIlIeCTBAMH B
COOTBETCTBHM C HWHCTPYKIMSAMH 10 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMmMmaka u yTrieKucloro rasa);

MIPOBOJIUTH PEAKITUH, IIOTBEPIKIAFOIINE KAa9eCTBCHHBIM COCTAB Pa3IMYHBIX
BCIIIECTB: PACMO3HABATh OMNBITHBIM IMYTEM XJIOPHUA-, OpPOMHUI-, HOIUI-,
kapOonat-, (Qocdar-, cunukar-, cynbdar-, THUIPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTR;

MIPUMEHSITh OCHOBHBIC OINEPAIIMU MBICIUTEILHON NIEITEIIbHOCTH — aHaJU3
U CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHUCTEMATH3allhi0, BBHISBIICHHC
MPUYUHHO-CJICACTBEHHBIX CBSI3€H — JJISI M3YYE€HUS CBOWCTB BEILIESCTB U
XUMUYECKUX PEaKIui, €CTECTBEHHO-HAy4YHbIE METOJIbl IO3HAHUS —
HaOJII0JICHUE, U3MEPEHUE, MOJICTMPOBAHUE, IKCIEPUMEHT (peajabHbId U
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB u JyekTpoHHbIe (IU(POBLIE)
n/m | TeM NporpamMMbl Beero KonTpoabnbie IpakTiryeckue o0pasoBaTeJbHbIE pecypchbl
padoThI padoThI
Pazgea 1. IlepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumus — BaxkHas 00J1acTh
€CTECTBO3HAHUSA U
1.1 NPaKTHYECKOH JEATENLHOCTH 5 2 https://m.eds00.rt/YNVIX660G
YeloBeKa
BemecTBa 1 xumuieckue
1.2 peakm 15 1 https://m.edsoo.ru/ONNXR1VFQ
Uroro no pazaeny 20

Pasznen 2. Baxxneiimmue NMpeaACTABUTEC/IMN HEOPraHUYE€CKUX BEIIECTB

Bosnyx. Kucnopon. [lonsitue

2.1 06 OKCHIAX 6 https://m.edsoo.ru/DSBORTY30
Bonopon. Ilonsarue o

2.2 KHCITOTAX H COTSIX 8 1 https://m.eds00.ru/5D61JZ6PS
Bopa. PactBopsl. [lonsitue 06

2.3 OCHOBAHIISIX 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBHEIE KJIaCCEI

2.4 11 1 1 https://m.eds00.ru/0TSASMOWT

HCOPTraHUYCCKUX COG,Z[I/IHGHI/II\/’I
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Hroro no pasneny 30

Pasnen 3. Ilepnoanueckuii 3axon u [lepuognyeckas cucrema xumudeckux 3j1eMeHToB /I. . MengeseeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE pPeakuuu

[Tepuoanueckuii 3aKOH U
[lepuonuueckas cuctema

3.1 XUMHYECKHX dnemeHToB JI. M. 7 https://m.edsoo.ru/TCBJBVWFZ

MenneneeBa. CTpoeHue aToma

XUMHUYECKas CBA3b.
3.2 OKUCIINTEIHLHO- 8 2 https://m.edsoo.1u/F6AOASDPF

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Hroro no paszueny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB

110 [IPOrPAMME 68 > >

23




9 KJIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM

KoaunuyecTBO 4acoB

JyieKTpoHHbIE (HU(POBbIE)

NporpaMMbI Beero Konrposbubie | IIpakTHyeckue | oGpa3oBaTebHbIE PeCYpChl
padoTbl padoThI
Pa3nes 1. BemecTBo 1 XMMHYecKHe peakuu
[ToBTOpEeHue 1 yroyOnenue 3HaHUN
1.1 OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca 5 1 https://m.edsoo0.rt/EQETUT35Z
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX
1.2 peaKiyit 4 https://m.edsoo.ru/AFNALWG7U
DNEeKTpOTUTHYECKAsT TUCCOIHALIHS.
1.3 X 8 1 1 https://m.edsoo.rt/KODURS0VV
UMHUYECKUE PeaKIMM B pPacTBOpax
Uroro no pazaeny 17
Pa3neu 2. Hemera/ibl M MX COeIMHEHUSA
OO1m1ast XxapaKTepUCTHKA XUMHYECKUX
2.1 sementon VIIA-rpymmsi. Tamorens: 4 1 https://m.edsoo.rw/ZTN1F700I
OO01as xapakTepuCTHKa XUMUYECKUX
2.2 snemenToB VIA-rpymmer. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COCIMHEHUS
OO01as xapakTepuCTUKa XUMUYECKUX
2.3 dJIeMeHTOB VA-rpymisl. A30T, hochop 1 7 1 https://m.edso0.ru/VOXDOUX2S

HUX COEINHEHUS
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061113;1 XapaKTCPHUCTUKA XUMHUUYCCKUX

24 seMeHTOB [VA-rpymmsl. Yrnepon u 8 https://m.edsoo.ru/JPJI200VIX
KPEMHHI U UX COETMHEHUS
Hroro no pazneny 25
Paznen 3. MeTauIbl H HX COeIMHEHUA
3.1 OO01me CBOMCTBA METAJLIOB 4 https://m.edsoo.ru/GHV2L.6NJS
3.2 Baxueime MeTauibl 1 UX COSTUHEHUSI 16 https://m.edsoo.ru/EFKQWI9HZI
Hroro no paszneny 20
Pa3nes 4. Xumus u okpy:kapomnias cpeaa
BemectBa 1 MmaTepuanbl B ®KHU3HU YEJIOBEKA
4.1 3 https://m.edsoo.ru/TENBWEF7Y
Hroro no pazaeny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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ITOYPOYHOE INTAHUPOBAHHUE 8 KJIACC

26

KoanyecTBO 4acos

Ne T Hara DJIeKTPOHHbBIE IIU(PPOBLIE
eMa ypoka
n/n w» Beero Koutposbubie | IlpakTHueckue | pzyuyenusi | o0pazoBaTelbHbIe pecypchbl
padoThI padoTbI

[Ipenmer xumuu. Pons xumun B

1 KM3HHM yenoBeka. Tena n BemecTsa 1 https://m.edsoo.ru/L62DS2CZR
[TonsTHE O METO/IAX MTO3HAHUS B

2 S 1 https://m.eds00.ru/9ZJAEW050
[TpakTuyeckas pabora Ne |
«IIpaBuna paboTsI B 1abopaTopuu

3 1 TIPHEMBI OOPATIEHHUS C 1 https://m.edsoo.ru/LSEW4353D
71a00paTOPHBIM 000y TOBAaHHEM)
YucThle BelecTBa U CMECH.

4 o 1 https://m.edsoo.ru/6TME21FW§
CriocoOsbI pa3aeneHus cMmecei
[TpakTrueckas padota No 2

5 «Pasnenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LS5SMCRY
OUYMCTKU MTOBAPEHHOU COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS
XUMHUUYECKUE 3JIEMEHThI. 3HAKU

7 (CHMBOJIBI) XUMIYECKHX 1 https://m.edsoo.ru/AH3D4DNAX

9JICMCHTOB




8 [IpocTeie U C10KHBIE BEUIECTBA https://m.edsoo.ru/DXIBSTI95

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE https://m.edsoo.ru/1IMOBJ3QZ5

10 3aKO0H MOCTOSHCTBA COCTaBa https://m.edsoo.ru/IMC496FX6
BellecTB. XUMu4eckas popmya.
BaneHTHOCTE aTOMOB
XUMHYECKHUX JJIEMEHTOB
OTHOCHUTEIbHAsT aTOMHAs Macca.

11 OrHocuTeNnbHAS MOJIEKYIIAPHAS https://m.edsoo.ru/PIZPCIMDX
Macca
MaccoBast HOJISI XUMHYECKOTO

12 SIEMEHTA B COSIHHEHHA https://m.edsoo0.ru/GHV58QMVE
KomuuectBo BerecTBa. MoOJIb.

13 M https://m.edso0.ru/368UNL5Y?2

oJIIpHAas Macca

dusznueckue U XUMHUYECKHE

14 ABJTeHHs. XHMUUECKas PaKIIHs https://m.edsoo.ru/YZM8S6ATH
[Ipu3Haku U ycioBus MPOTEKAHUS

15 XUMHHECKAX PeaKimii https://m.eds00.ru/N6DVNJIK Q5
3aKOH COXpaHEHMsI MaCChI

16 BemecTs. XUMHUECKHE YPABHEHHUS https://m.edsoo.ru/M8DS4IHVM
BrrunciaeHus KoJIM4ecTBa, MacChl

17 BCIIECTBA 10 YPABHCHUAM https://m.edsoo.su/LUY9U3EQE

XUMHYECKUX PEaKIni
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Knaccugukarus XuMruueckux
peakuuii (coequHeHus,

18 pa3IoXKeHUs, 3aMEIIeHUsI, 00MEHA) https://m.edsoo.ru/L4807LAGB

M. B. JJomoHOCOB —
EHBIND OTICIHCT.

19 YACHBIOHIHITONC/MET https://m.edsoo.ru/PIWARH3AB
O00011eHNe U CUCTEMATU3ALMS
3HAaHUH
Kontponbnas padota Nel o reme

20 https://m.edsoo.ru/ON62SNERU
«BemecTBa 1 XUMUYECKUE
peaKIum)
Bo3nyx — cMmech razos. CoctaB

21 BO3/1yxa. Kuciopoa — sneMenT u https://m.edsoo0.ru/XONONRNIP
npoctoe BemecTBo. O30H
dusznueckue U XUMUYECKHE
CBOICTBa KHCIIOpoAa (peaKIuu

22 OKHCIIeHHS, Toperne). [ToHsTHe https://m.edsoo.ru/FBS1JRKMB
00 okcruaax
Crioco6bI mostydeHust KUCIopo/a B
nabopaTopuu U

23 https://m.edsoo.ru/VIWB6A2RD

IIPOMBILUIEHHOCTH. [IpuMenenne
KHCII0pOJa
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Tennooii 3pdexT xumudeckon
peaKIyu, TOHSITHE O

24 TCPMOXHUMHUYCCKOM YPABHCHHUH, https://m.edsoo.ru/PNMKJZHKX
9K30- U SHIAOTEPMUUYECKHUX
peaKIMsIX
TorumBo (HeTh, yroiib U METaH).

25 3arps3HEHHE BO3/yXa, CIIOCOOBI https://m.edsoo.ru/USNYSUUW2
€ro Mpea0TBpaICHUS
ITpakTnueckas padora Ne 3 o
teme «llomydenue u cobupanme

26 KHCITOPO/IA, H3yHeH e ET0 https://m.edsoo.ru/5516UHX3R
CBOMICTB»
Bonopon — snemeHT u npoctoe

27 BelecTso. Haxoxxnenue B https://m.edsoo.ru/WD392ACWB
pUpoe

28 duznueckue U XUMHYECKHE https://m.edso0.ru/0S7Z28459R
cBoiicTBa Bojiopoaa. [Ipumenenne
BOZIOpOA

29 IToHsiTHE O KHUCIOTAaX U COJIX https://m.edsoo.rut/TMWNIV(C43
Cnioco0sI osTy4eHus BOAOPOaa B

30 naGoparopuu https://m.eds00.ru/COTO9UCIP
[TpakTuueckas padbora Ne 4 o
teme «llomydenue u cobupanme

31 https://m.eds00.ru/SS3IWAX33K

BOJIOPOJia, U3YUYEHHE €r0 CBOMCTBY
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Momnsipablii 00bE€M ra3oB. 3aKOH

32 A https://m.eds00.ru/M3KSO1QDQ
BOTa/Ipo

Brruucienus o0néMa, KOJIMYECTBA
BEIIIECTBA rasa 10 €ro U3BECTHOMY

33 KOJHYECTBY BELIECTBA WIH https://m.eds00.ru/MXGOY304M
00BEMY
Brraucienns 00EMO0B ra3oB 10
YpaBHEHUIO PEAKIIMN Ha OCHOBE

34 3aKOHA 06hEMHEIX OTHOLICHUH https://m.eds00.ru/9TQS8AXABY
rasoB
dusnyeckue U XUMHUIECKUE

35 CBOJHCTBA BOIbI https://m.edsoo.ru/7AOGFZK4R
Cocras ocHoBauuii. IToustue 00

36 HHIHKATOPAX https://m.edsoo.ru/IXB2W6IVL
Bopa xak pactBopuTens.
Hacrplennbie 1 HeHaChIEHHbBIE

37 pacTBopsL. Maccosast 10715 https://m.edsoo.ru/MKHXPOFH4
BEIIIECTBA B pacTBOPE

38 [TpakTunyeckas padora Ne 5 o https://m.edsoo.rt/ WXUKPAUOA
teme «IIpurorosiieHre pacTBOPOB
C onpeAenEHHON MacCOBOM A0JIEH
pacTBOPEHHOTO BEILIECTBA
KonrtponsHast padora Ne2 o reme

39 https://m.edsoo.1u/IM7935DRY

«Kucnopoa. Bogopoxn. Boga»
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OKcuapl: coCTaB, KiaccuUKaIus,

40 HOMEHITATY A https://m.edsoo.ru/STESJINAY
[TomydeHue u XuMHUYECKUE

41 CBOMCTBA KHCIOTHBIX, OCHOBHBIX https://m.eds00.ru/8JAZ9YWS2
U aM(OTEepHBIX OKCUIOB
OcHoBaHMs: COCTaB,

42 KIacCHbUKAIIS, HOMEHKIATYPA https://m.edsoo.ru/5U397HUSC
ITonyuyenue u xXumMu4ecKue

43 CROMCTRA OCHOBAHMIA https://m.edsoo0.ru/GD9A28ROE
KwucmoTsl: cocras,

44 KITACCHOUKAIIHS, HOMEHKIATYDA https://m.edsoo0.ru/Q6U4WEBK7
[Tonyuenue u xXumMu4eckne

45 CBOMCTRA KHCIIOT https://m.eds00.ru/Z2GCRN45W
Conu (cpenHue): HOMEHKIIATypa,

46 CIIOCOOBI MOJTyYCHHS], XUMUICCKHUE https://m.edso0.ru/JSNUIM9TJ
CBOICTBa
[TpaxTrueckas padota Ne 6.
Pemenune skcriepuMeHTaNbHBIX

47 3aga4 1o reMe «OCHOBHBIE KJIACCHI https://m.eds00.ru/58D13JF7V
HEOPTaHUYECKUX COCIMHEHMID»
['eneTndeckas CBSI3b MEXIY

48 https://m.edsoo.ru/YDS6ZRE31

KJlacCaMH HCOPraHN4CCKUX
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COeIUHEHUN

O00011eHHE U CUCTEMATU3 AL

49 SHAHMI https://m.edsoo.rut/STBUOEEYN
KonTponbnas pabota Ne3 mo teme

50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/AFA7IDULD
HEOPTraHUYECKUX COeAMHEHUI"
IIepBble MONBITKU
KIIaCCU(UKALUU XUMUYECKUX

51 semMenTos. [loHsTHE 0 rpymmax https://m.edsoo.ru/COV3CC214
CXOJHBIX 3JIEMEHTOB
[lepuoanueckuii 3aKOH U
Ilepuonnueckas cucrema

52 https://m.edsoo.ru/X9FINR3U8
XUMUYECKUX d1eMeHToB /1. 1.
Menneneena

53 Ilepuonsl, rpynmsl, HOATPYIIIIBI https://m.edsoo.ru/NOMWWJIRXN
Ctpoenne atomoB. CocTaB

54 atoMusIX step. U30Tomsr https://m.edsoo.rt/IMUDOMRSH
CtpoeHue 3IIeKTPOHHBIX 000104YeK
aTOMOB 3JIEMEHTOB

55 . https://m.eds00.ru/T9SYNV8EB2
ITepuonnueckoii cucremst . 1.
Menneneena
XapakTeprucTHKa XUMHYECKOTO
AJIEMEHTA MO €ro MOJIOKEHUIO B

56 https://m.edsoo.ru/YIP0O4OMDX

Ilepunonnueckou cucreme /[1. U.
MeHnaeneeBa
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3nauenue [lepuoandeckoro

57 3aKOHa JIsd pa3sBUTHA HAYKH U https://m.edsoo.1u/SZD8XEQOP
npaktuku. J[. 1. MenaeneeB —
YUEHBIN, TTEIaroT U TPaXTaHUH
PesepBubIil ypok. O600meHIE 1
cUcTeEMAaTH3anys 3HAHUH /
58 BeepoccHiickast IpoBepoyHAS https://m.edsoo.ru/ZCQTRPO8Y
paborta
KonrtponsHast pabora Ne4 o reme
«Ctpoenne atoMa. XuMHUUYECKast
59 cBs13b» / Beepoccuiickas https://m.edsoo.ru/FTIZF99WF
IpoBepoyHas pabora
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB
60 R —— https://m.edsoo.ru/HZA110EDS
61 HMonnag xumMmueckas cBsA3b https://m.edsoo.ru/3SY1RJKVI
KoBanientHas nonsipnas
62 XUMHYECKas CBI3b https://m.edsoo.ru/EOL3MT2AE
KoBasienTHas HenonsipHas
63 XAMIYECKas CBS3h https://m.edsoo.ru/9Y VR3FUXI
64 CreneHp OKUCIECHUS https://m.edsoo.1u/RA6CVXM66
OKUCIUTEIIFHOBOCCTAHOBUTEIbHBIE
65 peaKIm https://m.eds00.ru/ZXNCA7DOZ
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/QPS46Z5PU
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PesepBubIil ypok. O6001eHIE 1
cCHCTEMaTH3alUs 3HAHHUH 110 TEME

67 «Ctpoenne aToma. XiMIaecKas 1 https://m.edsoo.ru/4ARH7M35NF
CBS3b)»
PesepBubIiil ypok. O600meHue n
68 CHOTeMATH3ALIAA 3HAHKI 1 https://m.edsoo.ru/7DNRBZ948
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME

34




9 KJIACC

KoaunuyecTBO 4acoB

Ne T HMara DJIeKTpOHHbIe U poBbIe
eMa ypoka
n/n P Beero Koutposibhbie | IIpakTHueckne | yyvqeyys | oGpasoBarebHbIe pecypebl
padoThI padoThI

Ilepronrueckuit 3aKoH.
[Iepnonnueckas cucrema

1 1 https://m.edsoo.rt/ECRKA9OAY
XUMHUYECKUX d1eMeHTOB J[. U.
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOVICTB XUMHYECKUX JIIEMEHTOB 1 https://m.edsoo.ru/GNJPEROFB
MEPBBIX TPEX MEPUOOB
Knaccudukanus u

3 HOMEHKJIaTypa HEOPraHUYECKUX 1 https://m.edsoo.ru/ WTO1WRA2Q
BEILIECTB
Buipl XuMH4eCKOU CBSI3U U THIIBI

4 KPHCTATITHYECKIX PEMIETOK 1 https://m.edsoo.ru/UI4Y5SCFRV
KonrtponsHast padora Nel mo
teme «IloBTOpenue u yriyoneHue

5 3SHAHHI OCHOBHBIX Pa3/IeIIOB 1 1 https://m.edsoo.ru/J4X8ZN212
Kypca 8 kimacca»
Knaccudukanus XuMruaeckux

6 peaKIuii o pasInIHbIM 1 https://m.edsoo.ru/X8XAE7E2]

NpU3HAKaM
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IlonsTue o CKOpPOCTHU
XHUMHYECKOH PCaKInU. ITonstue
O 'OMOI'CHHBIX U I'CTCPOTCHHBIX
peakuusax

https://m.eds00.ru/6 VLXCYY7N

[ToHsiTHE O XUMHUUYECKOM
paBHOBecHH. DPaKTOPBbI, BIUSAIOLINE
Ha CKOPOCTb XUMUYECKON pEeaKINH
Y TIOJIO’KEHUE XUMUYECKOTO
paBHOBECHs

https://m.edsoo.ru/H4FH7NZNM

OKHUCIUTEIEHOBOCCTAHOBUTEIIHHBIC
peakiuu

https://m.edsoo.1ru/648V 11026

10

Teopust  DIEKTPONUTHYECKOU
muccomuarmu. CHIIBHBIE U
cia0ble IEKTPOIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HonHbIe ypaBHEHHS peaKkLuil

https://m.edsoo.ru/VN2SBINI1R

12

XUMHYECKUE CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE MPEACTABICHUN
00 2JIEKTPOIUTUYECKON
JCCOLaln

https://m.edsoo.ru/8HH81YVXI

13

XMMHYECKHE CBOMCTBA COJIEU B
CBETE MpeJCTaBICHUI 00
AIEKTPOIUTUYECKON AUCCOLMALINT

https://m.edsoo.rt/ETD5QTS4G
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14 [TonsiTne o runmponuse conen https://m.edso00.ru/9JFRAVESW
O000111eHIE U CUCTEMATHU3ALUS

15 sHAmi https://m.edsoo.ru/FEEIZRMBG
ITpakTnueckas padora Ne 1.

16 «PereHune 9KCIepUMEHTAIBHBIX https://m.edsoo.ru/7VXTFHIT4
3a1a9»

17 Konrponsnas padora Ne2 mo https://m.edsoo.ru/9RKLZDNUX
TeMe «DJIEKTPOIUTHYECKAast
nycconuanus. XuMHUUIeCKHe
peaKIu B paCTBOPAX»
OOm1ast xapaKTepUCTHKA

18 rajoreHoB. XnMHIECKUEe https://m.edsoo.ru/NNYKYZF12
CBOICTBA Ha MPUMEPE XJI0pa
XnopoBogopon. CosnsHast

19 KUCIIOTa, XAMUYECKHUE CBONCTBA, https://m.edsoo0.rt/CWVSHCD2M
MoJTyYeHue, MpUMEHEHUE
[Tpaktuyeckast padora Ne 2 1o

20 teme «lloy4eHne CostHOM https://m.edsoo.ru/PVEXTYWEG
KHUCJIOTBI, U3y4YEHUE €€ CBOMCTB»
Brrurcnenus mo ypaBHEHUSIM
XUMHYECKUX PEAKIUH, ECIIU OAUH

21 https://m.edsoo.ru/4BISHO70F

W3 PEareHTOB JIaH B U30BITKE
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OO01as xapakTepucTuKa

22 >eMenToB VIA-rpymib: https://m.edsoo.rw/VMWKERSEP
AnnoTtponHbsle MOIUBUKALIUN
cepbl. HaxoxaeHnune cepol u e€

23 coeMHEnNit B IpUpOJIe. https://m.edsoo.ru/CX10EUSPO
XUMHUYECKUE CBOMCTBA CEPbI
CepoBoopo1, CTpoeHue,

24 (pusuyecKre U XUMUYCCKHE https://m.edsoo.rt/ECGX2B40W
CBOMCTBA
Oxcunpl cepol. CepHas KUCIOTAa,

25 (pusryeckue n XUMHUYECKHE https://m.edsoo.ru/ULRFLCHH1
CBOMCTBA, IPUMEHEHNUE
XHAMHMUYECKHUE PEaKIUH, JIEKALUE
B OCHOBE TTPOMBIIIUICHHOTO
croco0a Moyy4eHus: CepHOI

26 KHCIOTEL XUMHIUIECKOE https://m.edsoo.ru/H7FT3NON4
3arpsiI3HEHUE OKPYKaIOIIei
Cpelibl COEIMHEHHUSIMU CEPbI
Brruncienne MmaccoBoit 1oau

27 BBIXO/IA TIPOJYKTA PEAKIIHH https://m.edsoo.rt/HSJE186 WN
OOm1ast xapaKTepUCTHKA
31eMeHTOB VA-rpynnsl. A3oT,

28 pacipoCTpaHCHHUE B IPUPOJE, https://m.edsoo.ru/WAHRMB976

¢busnvecKkrue 1 XUMHYECKHE
CBOMCTBa
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AMMuak, ero ¢puznyeckue u

29 XUMHYECKUE CBOMCTBA, https://m.edsoo.ru/HZAYESF13
MOJTy4YeHUE U IPUMEHEHHE
[IpakTuueckas pabora Ne 3 o

30 teme «Ilonyyenne ammuaxa, https:/m.edsoo.ru/JORP64IF]
W3YYECHHE €ro CBOMCTBY
A30THas KHCJIOTa, €€

31 (pusnveckue ¥ XMMUIECKUE https://m.edsoo.ru/U2DYEDMYE
CBOICTBa
Hcnons3oBanne HUTPATOB U
COJIEW aMMOHHUS B KAYeCTBE
MUHEPAIBHBIX yI00pEHUIA.

32 XUMHUECKOE 3arpsi3HeHHe https://m.edsoo.ru/SHBKCIQCB
OKpYKaroIIei cpebl
COEIUHEHNSIMH a30Ta
docdop. Oxcun pochopa (V) u
dbochopnas kuciora,

33 H3MIECKIE 1 XIMITIECKHE https://m.eds00.ru/GDQJSO3WP
CBOMCTBA, TOJIyYCHUE
Ucnons3oBanue pocdaTos B
KaueCTBE MUHEPATHHBIX

34 https://m.edsoo.ru/UAZ3IHU65V

ynoOpeHuit. 3arpsi3HeHHe
MIPUPOHOM cpebl hochaTamu
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Yraepon, pacpocTpaHeHHE B

35 npupose, Gpusndeckue u hitps://m.edsoo0.r/DWOM6SUUL
XAMHAYECKHE CBOMCTBA
Oxkcuapl yraepojaa, ux
(bU3UYEeCKre U XUMUYECKUE

36 CBOHCTBA. DKOJOTMYECKUE https://m.edsoo.rut/OXQAPGNCF
poOJIeMBbl, CBSI3aHHBIC C
okcuaom yriepoaa (IV)

37 VYroiipHas KHUCI0Ta U €€ COJIU https://m.edsoo.ru/OHQHDG6IPA
[TpakTuyeckas padora Ne 4 o
teMe "[lonydyeHue yriaekuciaoro

38 raza. KauecTBeHHas peakims Ha https://m.edsoo.ru/G2HZXQGCS8
KkapOoHaT-1oH"
[TepBoHavabHBIC TOHATHUS 00

39 OpPraHNYCCKUX BCIICCTBAX KaK O https://m.eds00.1u/30TIZ109Z
COEIMHEHUSIX yIIIepoaa

40 Kpemnuuii u ero coenunenus https://m.edsoo.ru/75JXNHOI
[TpakTuyeckas padora Ne 5.

41 Perenne skcriepuMeHTaIbHbIX https://m.edso0.ru/O7E8DOD7Z
3aj7a4 1o TeMe «Bakaelmnne
HEMETAJIBI U UX COETUHEHUS)
Kontponbnas padota Ne3 1o

42 TEMC <<Ba>KHeI>’IHIHe HCMCTAJLIIBI 1 htLps//medsoom/SSSJ9UGH3

HUX COCIUHCHUA»

40




OO6m1ast xapakTepucTuKa
XUMHUYCCKUX DJICMCHTOB —
MeTaJIoB. MeTainueckast CBsI3b

43 1 MeTaLIIIecKas https://m.edso00.ru/XK1GYPCO1
KpPUCTAIUIMYECKAs PEIIETKA.
dusnueckre cBONMCTBA METAJUIOB
XUMHUYECKHE CBOMCTBA METAIJIOB.

44 ODJNEKTPOXUMHICCKUI PSAL hitps://m.edso0.ru/Z7YRNPAEW
HanpsH>KEHUHA METaJJIOB
O0u1re cnocoObl MOTyYSHHS
MmerauioB. CruiaBel. Beruuciienns

45 110 YpaBHCHUAM XUMHYCCKHX https://m.eds00.ru/G54GDQI2D
peaKkuuii, €ciii OJUH U3
PEareHTOB COJCPIKUT MPUMECH

46 [TonsiTHE O KOPPO3UK METAUIIOB https://m.edsoo.ru/4FIGDOWOW

47 Illenounbie MeTaIbI https://m.edsoo.ru/X1B4BPUW2
OKcHIBI ¥ THIPOKCUIBI HATPHUS U

48 https://m.edsoo0.ru/Q4DX0G3U9
KaJtus
[lemouHO3eMeIbHBIC METAILIBI —

49 KallbIHH H MarHui https://m.edsoo.rt/REOCDYO0K6
Baxseime coetnHeHUS

50 KAUIBIS https://m.edsoo.ru/CJIR96CMZA
O0001IeHEe ¥ cUCcTEMaTU3aLU

51 https://m.eds0o0.r/OSPXGGI1BE

3HAHUH
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JKécTKkoCTh BOMBI U CIIOCOOEI €€

52 yCTpaHeHHs https://m.edsoo.ru/WFMBFTTTP
[Tpaktuyeckast padora Ne 6 1o

53 Teme ")KEécTKoCTh BO/IBI U https://m.edsoo.su/NFIROKBS8J
METO/Ibl €€ yCcTpaHeHUs"

54 AroMuHUN| https://m.eds00.ru/9ZJ8RDITV
AM(oTepHBIE CBOICTBA OKCHIA U

55 HAPOKCHA https://m.edsoo.ru/NISKIIOJ5

56 Keneso https://m.edsoo.ru/F20NJR5SR
OxcUIBI, THIPOKCHIIBI U COJTU

57 xeresa (I1) 1 xenesa (I11) https://m.edsoo.ru/IRTUBLAMP
O00011IeHNE U CUCTEMATHU3ALUS

58 SHAHMI https://m.edsoo.ru/NAON6HGKZ
[TpakTuyeckas padora Ne 7.
PemreHne skcriepuMeHTAIBHBIX

59 3a71a4 10 TeMe «BaxHeiimme https://m.eds00.ru/ZN7GO0QSMX
METAJUIBI U UX COETUHEHUSI»
Brrurcnenus mo ypaBHEHUSAM
XUMHYCCKHUX PEaKIIUH, €CIIA OJINH
W3 PEeareHTOB JIaH B U30BITKE WK

60 CONCPIKHUT MPUMECH. https://m.edsoo.ru/AYD2HESTY

Brruucnenus MmaccoBoil noau
BBIXO/Ia TIPOTyKTA PEAKIINH
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O000IIIEHNE U CUCTEMATHU3AIINS

61 SHAH 1 https://m.eds00.ru/BSTOVTKOP
KonTponbnas padora Ne4 no

62 reme «BakHeHIIe MeTaITEL 1 1 https://m.eds00.ru/703C804GN
UX COEIUHEHUI
BemectBa u maTepuansl B

63 [OBCEHEBHOM KH3HY Yel0BEKa 1 https://m.edsoo.ru/OFI32JMTO
XHUMHUYECKOE 3arpsi3HEHUE

64 OKPYKAFOTIEH CpETBI 1 https://m.eds00.ri/9ANGYEY QI
Posibs xumuu B perieHun

65 KOTOTHUECKHX TPOGIEM 1 https://m.eds00.ru/18Q203Y28
PesepBHeIil ypok. O600IICHHE 1

66 CHOTeMATH3ALuS 3HAHKI 1 https://m.edsoo.ru/DT1BAS5U4
PesepBubIil ypok. O60011eHIE 1

67 CHCTeMATH3ALMS SHAHMI 1 https://m.eds00.ru/P52TIZNXV
PesepBHbIil ypok. O6001IeHIE 1

68 CHCTeMATH3AAS HAHMI 1 https://m.edsoo.ru/TMK36TIZG

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJbHOH ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

ITo Teme: ((HCpBOHa‘IaJIBHBIe XUMHNUYCCKHNEC ITIOHATHA»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX IMOHATHIA: aTOM, MOJICKYJIa,
XUMHUYECKHUN DJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh
(omHOpOMHAST W HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHTEIIbHAS
aTOMHasi M MOJICKYJIApHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasT Macca, MaccoBas JOJsA XHMHYECKOro »JJeMEHTa B
COEINHEHHNH, MOJISIPHBIN 00BEM, XAMUYECKast peakius,
KinaccupuKalus  peakiuil:  peakuud  COCOUHEHHsS,  PEeaKIuu
pa3joXKEeHUs, peaklUd 3aMelIeHHs, peakluu oOMeHa, D5K30- U
SHAOTEPMUYECKUE pPEaKIHMH, TEeTIoBOW 3(h(dEeKT peakuuu, pacTBOp,
MaccoBasi 10Jis BellecTBa (MIPOLIEHTHAs KOHIIEHTPAIHs) B pacTBOPE

1.2

WIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHWMHYCCKUX MOHATHH U
MPUMCHATDH 3TU MOHATHS IIPU OIIMCAHUN BCHIECCTB U UX npeBpameHI/Iﬁ

1.3

HUCIIOJIb30BATh XUMHUUYCCKYIO CHUMBOJIMKY I COCTABJICHUA (bopMyn
BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

1.4

PaCKpPBIBATE CMBICJI 3aKOHOB COXPAaHCHUS MACChI BEIICCTB, ITIOCTOAHCTBA
COCTaBa, aTOMHO-MOJICKYJIAPHOI'O YYCHH, 3aKOHA

ABoraapo

1.5

OMnpeaAcIATb BaJICHTHOCTH aTOMOB 9JICMCHTOB B
6I/IHapHI)IX COCANMHCHUAX

1.6

KIaccu(UIUPOBaTh XWMHUYECKHE peakmuu (M0 YHUCIYy U COCTaBy
YY4aCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY 3 deKTy)
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1.7

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB

1.8

BBIUUCIIATH MACCOBYIO JIOJTFO XUMHUYECKOTO DJIEMEHTa TI0 (hopMyJie
COEIMHEHMS,

1.9

BBIYUCIIATH MAaCCOBYHO JOJIIO BCIIECCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI MO3HAHMS — HaOJNIO/ICHNE,
HU3MEepeHNe, MOJICIUPOBAHNE, SKCIIEPUMEHT (PEalIbHbII 1 MBICJICHHBIN )

ITo Teme: «Baxnennme npeIcTaBUTENIN HEOPraHNYECKUX
BELICCTBY

2.1

PaCKpbIBaATb  CMBICII OCHOBHBIX XUMHUUYECKHX TIOHSATHM:
OKCHJ, KMCJIOTa, OCHOBAaHHUE, COJIb

2.2

OIpPEAESATh TNPUHAMIEKHOCTh BELIECTB K ONpPEAEIEHHOMY Kilaccy
coeMHEeHUH 1Mo popmynam

23

K.]'IaCCI/I(l)I/IHI/IpOBaTI) HCOPTraHNYCCKHUC BCUICCTBA

24

XapaKTCpHU30BaTb (OHI/ICHBaTL) O6H_II/IG XMMHUYECKHE CBOMCTBA BEILIECTB
Pa3JINIHbIX KJIaCCOB, MOATBCPIKAAA OIMHNCaHHuC npumMepamMu
MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.5

[IPOTHO3UPOBAaTh CBOMCTBA BELIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IIPOTEKAHMUS XMMHYECKUX
IIPEBPALLCHUM B PA3JIMYHBIX YCIOBUAX

2.6

CIEAOBaTh MpaBUJIaM I[IOJb30BAHHUS XUMHUYECKOM TOCYAOM H
nabopaTopHBEIM 00OpYJOBaHUWEM, a TAKXKe TMpaBHUIaM OOpaIlIeHUs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIUSMH I10 BBITIOJHEHHUIO
7a00paTOPHBIX XUMUUYECKUX OMBITOB IO TMOJYYECHUIO W COOMPAHHIO
ra3000pa3HBIX BEHIECTB (BOJAOpPOAA M KHUCIOpPOAA), MPUTOTOBIECHHUIO
pacTBOpPOB € ONpPEACNIEHHONM MacCOBOM JOJIEM PacTBOPEHHOTO
BELIECTBA, MNIAHUPOBATH U MPOBOJUTH XMMHUYECKUE SKCTIEPUMEHTHI I10
pacrmo3HaBaHUIO PACTBOPOB IMIeJIo4ed W KHUCIOT C MOMOUIBIO
WHIUKATOPOB (JIakmyc, (peHoadTaaenH, METUIOPAHXK U IPYTHE)

2.7

IIPOBOJIUTH PACYETHI [0 YPABHEHHUIO XMMUYECKON peakuu
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I[lo Teme: «llepmoguueckuit 3akoH u Ilepuogmueckas cucrema
xumuueckux snemeHToB JI. M. MenneneeBa. CTpoeHue aToMoB.
Xummnueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUN»

3.1

PacCKpBbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHATHUH: AIpO aToMa,
AJIEKTPOHHBIN CIIOM aroma, aToMHass OpOuTalb, paaAUyC aToMa,
XUMUYECKas CBS3b, NNOJISIPHAS U HETIOJISIPHAsl KOBAJICHTHAs CBS3b,

3JIEKTPOOTPULATENBHOCTh, HOHHAS CBSI3b, MOH, KATUOH, aHUOH,
CTEIICHb OKHMCJICHUS

3.2

KJ'IaCCI/I(l)I/IHI/I];)OBaTI) XHUMHUYCCKUC 3JICMCHTHI

33

OMHCHIBaTh M XapaKTepu30BaTh TabnuuHyto ¢Gopmy [lepumommueckoit
CUCTEMbl XMMMYECKHUX D3JIEMEHTOB: pa3iu4aTh IOHATHUS «IJIaBHAs
noarpymnna (Arpymnmna)» u «nobounas noarpymnna (brpymma)y,

«MaJIple» U «OOJIbIIHEY Nepruoabl

34

packpeiBaTh cMbIca llepuoauueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATH IOHUMAHUE MTEPUOJNYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX DJIEMEHTOB OT UX M0J0KeHuA B [leproanueckon cucreme

3.5

COOTHOCUTh  OOO3Ha4Y€HWs, KOTOpblE HMEIOTCA B  TabmuIe
«ITepuoanyeckas cucrema xumuieckux 3yemMmeHToB J[.1. Menaeneesa»
C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, oOOIIee YHUCIO SJIEKTPOHOB H
pacrpeielIieHue UX 10 JICKTPOHHBIM CJIOSIM)

3.6

onpeaciiiTb CTCIICHDb OKHCJIICHUA SJICMCHTOB B
6I/IHapHBIX COCIUHCHUAX

3.7

OIIPECACIIATE BHUJ XHUMHUYECKOM CBS3U (KOB&HCHTH&H u I/IOHHa}I) B
HCOPraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI0 00111er0 00pa3oBaHus
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IIo Teme: ((BeI_I_[eCTBO U XUMHYCCKas pCaKIUsI»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHATHH: pacTBOp,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JNEKTPOIUTHYECKAs UCCOLUAIINA,
peakiMy HMOHHOrOo OOMEHa, KaTalu3aTrop, XUMHUYECKOE pPaBHOBECHE,
obOpaTumble u HeoOpaTUMble peaKiuu,
OKHCJINTEIIbHOBOCCTAHOBUTEIIbHbBIE peakuuu, OKHCIIUTEIb,
BOCCTAaHOBUTENb, OKHCIIEHUE W BOCCTAHOBJICHHE, aAJUIOTPOIUS,
aM(OTEpHOCTh, XUMHUYECKas! CBsI3b (KOBAJIEHTHAsI, HOHHAs,

MCTaJIJII/I‘lCCKaSI), KpucTaJllIn4eCKasi pCIJ_IéTKa, CILJIaBbI, CKOPOCTb
XUMHUYECKOU pcakuuu

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATUH W
IMPUMCEHATH OTU IMOHATHA ITPU OITMCAHUHK BCHIECTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh YPaBHEHUS JJIEKTPOJUTHYECKON AMCCOLMALMM KHUCIIOT,
LIEJI0YEH M COJIEM, IOJIHBIE M COKPAIIEHHBIE YPAaBHEHMs PEaKIMil
HMOHHOr0 0OMeHa

1.4

pacKpblBaTh CYHIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKIMM
MOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCca ATHX peaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peakuu

ITo remam: «HeMeTamiel 1 UX cOETUHEHUA» U «MeTaibl U UX
COEIMHEHUS

2.1

XapaKTEePU30BaTh (OMUCKHIBATH) OOIIHE U CIICIUPUICCKUE XUMUYECKUE
CBOMCTBAa TPOCTBIX W CIIOKHBIX BEIIECTB, MOATBEPKAasi ONMUCAHUE
MpUMEepaMu MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHHI COOTBETCTBYOIINX
XUMHUYECKUX PeaKIui

2.2

COCTAaBJIATHL YPAaBHCHUA peaKm/HZ, MNOATBCPKAAIOIMIUX CYHICCTBOBAHUEC
TCHETHYCCKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB
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MIPOTHO3MPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHHS,
BO3MOXXHOCTU IPOTEKAHUS XMMHUYECKUX IPEBPALLCHUN B PA3JIUYHBIX
YCHOBUAX
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clieoBaTh MpaBWJIaM TIOJb30BAaHUSI XUMHUYECKOW TIOCYyAOH H
nabopaTopHbIM 00OpyAOBaHHEM, a TaKXke MpaBuUiaM OOpallleHUs ¢
BELIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSMU TIO BBIMOTHEHUIO
1ab0pPaTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUI0 M COOUpaHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHaKa U YTIEKUCIIOTO ra3a)

2.5

NPOBOANUTH PEAKLUH, MOATBEP)KAAIOIINE KAayeCTBEHHBIH COCTaB
pa3MUYHBIX BELIECTB: PACIO3HABAaTh OINBITHBIM MYTEM XJIOPHUJ-,
Opomuza, womua, kapbonar, ¢ocdar, cuaukKar, cyiabgar,
TMJIPOKCUINOHBI, KaTHOHbl aMMOHHS, MOHBI HM3Y4YEHHBIX METaJUIOB,
MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIECTB

[To Teme: «XuMHs 1 OKpy>Karolas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuieckux noustuii: [TJIK Bemecrtna;
KOPpO3Usl METAIIJIOB

3.2

MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHOW JEATEIBHOCTH —
aHallM3 W CHHTE3, CpaBHEHHUE, O000O0IIeHNe, CUCTeMaTHU3alNIo,
BBISIBJIEHUE IPUYUHHO-CIICICTBEHHBIX CBA3EH — JUIsl U3YUYEHHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKUUW; E€CTECTBEHHOHAyYHbIE METOJIbI
MO3HAHUS — HAOMIOICHHEe, U3MEPEHUE, MOCIMPOBAHNE, SKCTIEPUMEHT
(peanbHBIN ¥ MBICIICHHBIH )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

8 KUIACC

Kox

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1

HepBOHa‘-IaJIBHLIe XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumun. Posib XUMHUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena
1 BenecTBa. OU3nyeCcKue CBOMCTBA BEMIECTB. ArperaTHOE COCTOSTHUE BEUIECTB

1.2

ITonsarue o MCTOAAaX IIO3HAHHUA B XMMMUH. YucTele BCIICCTBA U CMCCH. CriocoOBbl
pasaciICHUs cMmecen

1.3

ATOoMBEI © MOJICKYJIBI. Xumudeckue diaeMeHTBl. CHMBOJBI  XHMHYECKHX
JJICMCHTOB. HpOCTBIC U CJIOXKHBIC BEIICCTBA. ATOMHO-MOHeKy.]'IHpHOG YUCHUC

1.4

XuMuueckas (I)OpMyna. BameHTHOCTE aTOMOB XHMHYECKHX D3JIEMEHTOB. 3aKOH
INOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurenbHas aTOMHasa macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad Macca. MaccoBas J0JIA XUMHUYCCKOI'o 3JICMCHTA
B COCAMHCHNU

1.5

KomnuectBo BemectBa. Moisib. MossipHas Macca. B3aumocBsi3p KoJM4ecTBa,
Macchl M 4YMCIAa CTPYKTYPHBIX €AMHUI] BemiectBa. Pacuérel mo Qopmynam
XUMHUYECKHX COETUHEHUM

1.6

Ouznyeckue U XUMUYECKUE SBJICHHS. XUMHUYECKas peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHUs MaccChl BEIECTB. XuMudeckue ypaBHenus. Knaccuduxanms
XUMHYECKHUX PeaKIuii (COequHEHMs, pa3I0KEHUs, 3aMEIlIeHUs, 00MEHa)
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1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C IpaBUIIaMH
paboTel B Jaboparopur W TOpuéMamMu oOpameHuss ¢ J1abopaTOpHBIM
obopyoBaHHEeM, W3yYE€HHE M OINUCaHWe (PU3NYECKHX CBOWCTB 0O0Opa3IioB
HEOpPraHMYECKUX BellecTB, HaOMtoieHre pu3nyecKux (MaBjIeHue BOCKa, TasHIe
JbAa, pacTUpaHHe caxapa B CTyNKe, KUNEHHE M KOHICHCAlUs BOIbI) U
XUMHYECKHX  (TOpeHHe CBeYM, [POKAIMBAHHE MEIHOM  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOM) SIBJICHUN, HaAONIOJIEHWE W OMUCaHHe
NPU3HAKOB TMPOTEKAaHHWA XUMUYECKUX peakuuid (pasjoxeHue caxapa,
B3aMMOJICIICTBHE CEPHON KUCIIOTHI C XJOPUAOM Oapusi, pa3noKeHue THAPOKCHIA
meau(Il) mpu HarpeBanuu, B3auMoecTBre xemne3a ¢ pactBopom conu meau(1l),
U3yYEHHE CIIOCOOOB pa3/IesieHns cMecel (¢ MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BBIMIAPYBAHUE, JTUCTHWIUIAIMSA, XpomaTtorpadus), MNpPOBEICHUE  OYHCTKH
MOBAPEHHOU oM, HAOIIOICHUE U OTIMCAHNUE PE3YJIHTATOB MIPOBEICHUS

OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUs Macchl, CO3JaHHe MOJeseH
MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxwueiiune OpeACTABUTCIIM HCOPTAaHNYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopon — snemMeHT U mpoctoe
BemlecTBo. HaxoxneHue kuciopona B mpupoje, Gu3nyeckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenus). Okcunasl. IIpumenenue kucinopona. CrocoObl
HOJY4YEeHUsl KHUCIOpoJa B JIAOOpaTopuu W MpoMblluieHHOCTH. Kpyrosopot
Kuciopoaa B npupojae. O30H — anaoTponHas MoUpUKAIM KHCIOpoaa

2.2

TennoBoil 3PPeKT XUMUIECKOH peaklu, TEePMOXUMUYECKHE YPaBHEHUS, K30~
Y DHI0TEpPMUYECKUE peakK. TOIUINBO: yroyib U METaH. 3arpsi3HeHUE BO3/yXa,
yCUJIeHHE TapHUKOBOTO 3((exTa, pa3pylieHre 030HOBOTO CIIOs
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Bonopoa — anemeHT U npocroe BeniecTBo. HaxokaeHue Bogopoja B pupoie,
du3NYecKre U XUMHUYECKUE CBONCTBA, TPUMEHEHHUE, CTIOCOOBI MOTYYCHUS.

Kucnots! u conn

2.4

Monsipablit 00BEM ra3oB. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM
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2.5

®dusnyeckue cBorcTBa BoJbl. Boaa kak pactBopurenb. PactBopsl. HackiieHHbie
Y HEHACBILIEHHbIE PACTBOPHI. PacTBOpUMOCTH BelecTB B Bojie. MaccoBas 10ms
BEIIECTBA B pacTBope. XHWMHYECKHE CBOMcTBa BOAbl. OcHoBanms. Pomb
pacTBOPOB B MPUPOAE W B KU3HU 4esoBeKa. KpyroBopoT BOABI B MPHUPOJE.
3arpsi3HeHUE MPUPOAHBIX BOJ. OXpaHa U OUMCTKA MPHUPOTHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coemauHeHuid. Oxcunapl. Kiaccudukanus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(QOTEpHBIC) W
HeconeoOpasyrone. HoMmenknarypa oxcumoB. Pu3mueckue M XUMHUECKUE
CBoOlicTBa OKCUAOB. [loyueHne okcuaoB

2.7

OcHoBanus. Knaccudukanust ocHoBaHMI: MIENOYM U HEpPacTBOPUMbIE
ocHoBaHus. HoMeHnknarypa ocHoBaHUi. PU3NYECKUE U XMMHYECKHE CBOMCTBA
ocHoBaHMi. [TomyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usnueckue u
XUMHYEeCKHe cBoiicTBa KUCIOT. Psy aktmBHOCTH MeTaiinoB H.H. bekeToBa.

HonyquI/Ie KHCJIOT

2.9

Comu. Homenknatypa coneil. @u3nueckue 1 XUMHUYECKUE CBOMCTBA COJIEH.

[Tonydenue coneit

2.10

I'eneTmyeckas CBA3b MCXKIY KilaCCaMU HEOPraHNYCCKUX COC,Z[I/IHGHI/If/'I
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2.11

XUMHYECKUN  OKCIEPUMEHT: KauyeCTBEHHOE OINpPEACNICHUE  COJCPKaHMS
KHCJIOpO/ia B BO3JyXe, IMOJydyeHHe, COOMpaHHe, paclo3HAaBaHUE W HM3y4YCHHE
CBOICTB KHCJIOpOJa, HAOJIIOIEHUE B3aUMOJECHCTBYS BELIECTB C KUCIOPOJIOM U
YCJIOBHSI BOZHUKHOBEHUSI U TIPEKpalIeHUs: TopeHus (Toxkapa), 03HAKOMIJICHHUE C
oOpa3iaMu OKCHUJIOB M OIHMCAHWE UX CBOMCTB, IMOJy4YeHUE, COOMpaHue,
pacno3HaBaHMEe M M3y4Y€HHE CBOWMCTB BOJOpoja (TOpEHHE), B3aUMOJEHUCTBHE
Bozopoaa ¢ okcugom mMeau(Il) (Bo3aMOKHO HCTIONBE30BaHUE BHACOMATEPUATIOR),
HaOmoeHue 00pa3loB BELIECTB KOJMYECTBOM | MoJb, HCCIEeIOBaHUE
OCOOCHHOCTEl pacTBOPEHHs BEIIECTB C Pa3IMYHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAcCOBOW JI0JIE pacTBOPEHHOTO
BEIIECTBAa, B3aUMOJCHCTBHE BOJbI C MeTajllaMd (HAaTpUEM U KaJlbLUEM)
(BOBMOXKHO HCMOJB30BAaHUE BUICOMATEPHANIOB), OIpeAeTIeHHEe pPAacTBOPOB
KUCIIOT U IIENOYe C TMOMOINbI0 HMHAWKATOPOB, HCCIEIOBaHHUE OOpas3IoB
HEOPraHMYECKUX BEIIECTB PpA3NUYHBIX KJIACCOB, HAOMIOJEHHE H3MEHEHUS
OKpacKM HHJMKAaTOpPOB B pacTBOpax KHUCIOT U IIEJIoYeil, H3ydeHHe
B3anmojeiicTBus okcuaa Memu(Il) ¢ pacTBopom cepHOI KHUCIOTHI, KHUCIOT C
MeTaJUIaMH, PeaKIUi HeUTpaIu3aluu, MoJyuYeHUe HEPaCcTBOPUMBIX OCHOBAHUM,
BBITECHEHHWE OJIHOTO MeETajula JPYrdM U3 pacTBOpa COJIM, pEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/auy Mo TeMme «BakHelllne Kiacchl HEOPTaHHMYECKUX
COCMHEHUIN»

ITepuoanueckuii 3akoH u [lepronnueckas cuCTeEMa XUMHUYECKHUX 3JIEMEHTOB
J.N. MenaeneeBa. CTpoeHrue aToMOB. XUMUYECKas CBSI3b.
OKHUCIUTENTbHOBOCCTAHOBUTEIBHBIE PEAKITI

3.1

[TepBbie MONBITKY KIaccu(UKAUU XUMUIECKUX 3JIeMeHTOB. [loHsTHE O TpyIIax
CXOIHBIX 3JIEMEHTOB (ILIE€JOYHBIE U IEJIOYHO3EMENIbHbIE METaslIbl, FaJIOr€HbI,
UHEPTHbIE Ta3bl). DJEMEHTbI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHIbI U
TUAPOKCHIBI

3.2

Ilepuoanueckuii 3akoH. [lepuonnueckas cuctreMa XMMUYECKUX 3J1eMeHTOB J[. 1.
MengeneeBa. KopotkomnepruoaHas u qimuHHOnepuoanas hopmel [lepuoamueckoit
cucrteMbl xumuyeckux sieMeHToB J[.MI. MenneneeBa. Ilepuonsl U rpynimsl.
DU3NYECKUI CMBICI MOPSAAKOBOTO HOMEpa, HOMEPOB IMEPUOAA M TPYIIIbI
3JIEMEHTa
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Crpoenne aromoB. CoctaB aromMHbIX saep. M3oromsl. OnexTponsl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB TEPBHIX 20 XUMHUECKUX IIEMEHTOB

[Tepnonnueckoii cucremsl .M. MenneneeBa. XapakrepucTuka XUMHYECKOTO
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3JIEMEHTA 10 €ro MonoxeHuro B Ilepuogunueckoii cucreme /. 1.
Menneneesa
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33KOHOM€pHOCTI/I HU3MCHCHHUA paanyca aTOMOB XHUMHUYCCKHUX OJICMCHTOB,
METAJUIMYECKNX W HEMETAJUIMYECKUX CBOWCTB IIO rpynmnaM MW 1Hepuojam.
3nauenue Ilepuonnueckoro 3akoHa u Ilepuonnueckol CUCTEMbl XUMHYECKHX
3JIEMEHTOB ISl pa3BUTHUS HaykKu W mnpakTtuku. .M. MenneneeB — yd€Hbld U
rpaKIaHUH

3.5

Xumuueckass CBsi3b. KoBaneHTHas (MOJspHass W HEMOJspPHAsi)  CBS3b.

3H€KTpOOTpI/IHaTeHBHOCTB XUMHYECKHUX AJIEMEHTOB. FIoHHAs CBSI3b

3.6

Crencup okuciacHusA. OKHCIMTEILHOBOCCTAHOBHUTCIBLHBIC pCaKknuu. Hpoueccm
OKHCJICHHS M BOCCTaHOBJICHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XVAMHUYECKUH OKCIEPUMEHT: HW3Y4YeHHE OO0pa3loB BEIIECTB METALUIOB U
HEMETAJVIOB, B3aWMOJICMCTBUE TUIAPOKCHJIA LIMHKA C pPACTBOpPaMU KHCJIOT W
IIeno4eH, MPOBEJICHUE OITBITOB, WUTIOCTPUPYIOIIUX MIPUMEPHI
OKHCITUTETHbHOBOCCTAHOBHUTEIIBHBIX PEaKIuid (FOpeHHue, peakiuu Pa3ioKeHUs,
COCTMHCHMS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1€MEHT COACPKAHUS

1

BemecTBo u xumuueckas pcaKknus. HOBTOpeHI/Ie

1.1

[lepuoanueckuii 3akoH. [lepuognyeckas cucremMa XuMU4eckux 3yemeHToB J[. M.
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHHM CBOWCTB
XUMUYECKUX DJEMEHTOB TMEPBBIX TPEX TNEPHOJOB, KIS, KadbllUd M WX
COCIMHCHUI B COOTBETCTBHHM C IIOJIOKEHHWEM 3JIeMeHTOB B Ilepmoamueckoii
CHUCTEME U CTPOSHHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BHUABl XUMHYECKON CBS3U. THIBI KPUCTAIUIMUECKUX
PEETOK, 3aBUCHUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU
U BUJa XUMHUYecKoi cBsi3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYECKUX
BEUIECTB (MEXAyHapoAHas U TpUBHaJIbHas). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCAIIMUXCA K pPa3Iu4HbIM KJIacCaM  HEOPraHMYECKUX COCAMHEHUH,
TE€HETUYECKas CBSI3b HEOPTAHUYECKUX BEILECTB
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1.3

Knaccudukanus XuMUYECKHX PEaKIMA 10 PAa3TUYHBIM MPU3HAKaM (110 YHCITY U
COCTaBy YYacCTBYIOIIMX B PEAKIHWU BEIIECTB, 1O TEIJIOBOMY J(QeKTy, Mo
U3MEHEHHUIO CTEIIEHEN OKHUCIICHUS XUMHUYECKUX DJIEMEHTOB, I10 06paTI/IMOCTI/I, 10
YY4aCTHIO  KaTajim3aTopa). OJK30- H  DJHAOTEPMHUYECKHE  PEaKIuw,
TEPMOXUMHNYCCKHUEC YPAaBHCHUA. ITonsarue o CKOpPOCTH XUMHAYECKOUI p€aKkuuu

1.4

[Tonsite 006 oOpaTUMbIX U HEOOPATUMBIX XUMHUYECKHX peakuusx. [lonstue o
TOMOT€HHBIX M T€TepOreHHbIX peakuusax. [loHsTre o XuMH4eckoM paBHOBECHHU.
@DakTophl, BIUAIOIIME HAa CKOPOCTh XHUMHUYECKOW peaklUd U TOJO0KEHHUE
XMUMHUYECKOTI'O PaBHOBECHS

1.5

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  pEaKLuH, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakunu.  CocTaBlIeHHE  YpaBHEHHU
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAaKUUN C HCIOJIB30BAaHUEM METOJA
3JIEKTPOHHOTO OajaHca

1.6

Teopust AMEKTPOIUTUYECKON AUCCOIMALMU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
KaTI/IOHI)I, aHNOHBI. MexaHm3Mm Jucconuanr BEIICCTB C pa3jIMYHbBIMU BUAAMU
xuMudeckor cBs3u. CreneHp aucconuanui. CUIbHBIE U C1a0ble SJIEKTPOIHTHI.
Peakiun nonHoro obmeHa. YcCiIOBHsI NMPOTEKAHHWS PEaKIUid MOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHBIE WOHHBIE ypaBHEHUs peakuuid. CBOWMCTBa KHCIOT,
OCHOBaHMH H COJEH B CBETE TMPEACTABICHUH 00 IIICKTPOITUTHICCKOMN
muccouuanuu. KauectBenHsle peakiiuu Ha HOHBL. [loHATHE O rUApONU3E coneit

1.7

XUMHUECKUH HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSAMHU KPUCTAIUNYECKUX
PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJIOB W HeMeTaioB (rpadura u
anMasa), CIIOKHBIX BEHIECTB (XJIOpUIA HATPHs); WUCCICIOBAaHHE 3aBUCHMOCTH
CKOPOCTM XHWMHYECKOH peakiu OT BO3JACHCTBUS pPA3IUYHBIX (AKTOPOB;
UCCIICIOBAaHUE  JJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEILECTB,  Ipolecca
JUCCOIMAIMK  KUCJIOT, IIejoue U cojedl  (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEpPHUAIIOB); TMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU
IIPOTEKaHUsl peakluii HOHHOro oOMeHa (0O0pa3oBaHUE OCaJKa, BbIAEIEHHUE ra3a,
oOpa3oBaHue BOJIbI); OTIBITOB, WUTIOCTPUPYIOIINX IPUMEPBI
OKHUCJINTEIbHOBOCCTAHOBUTENBHBIX PEAKIUI (TOpeHHe, peakluu pasioKeHus,
COCIMHEHUS); PpAacClO3HaBaHWE HEOPraHMYECKUX BEIIECTB C  IOMOIIBIO
Ka4y€CTBCHHBIX peaxum‘/'l Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeranner u nx COCIMHCHUA
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2.1

OO6mass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u pusnueckre cBOMCTBA MPOCTHIX
BEIIECTB — TalloTeHOB. XWMHUYECKHE CBOMCTBA Ha TMpuUMEpe XJopa
(B3auMoelicTBUE C MeTalllaMd, HEMETallJIaMH, IIeI04aMH). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4YeHHe, TpUMeHeHue. JleficTBue
XJIOpa U XJIOPOBOJOpPOJAa HAa OpraHU3M 4YesloBeka. BakHeiiive xJIopuabl U UX
HAXOK/JIEHUE B MIPUPOJIE

2.2

OO6mass xapaktepuctuka symeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOECHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHne U Qpu3nveckre CBONCTBA
IOPOCTBIX BEHIECTB — KHUCIOPOAAa M CEphl. AJUIOTPONHBIE MOAU(PUKAIIUN
KHCJIOpo/ia U cepbl. XUMHUYecKHe cBoicTBa ceprl. CepoBOIOpOJ, CTPOEHHE,
¢usnueckue u XUMHUYeCKHe cBOWCTBA. OKCHIBI Cepbl KakK MPEACTaBUTEIN
KHUCJIOTHBIX OKCHIOB. CepHast KHCIOTa, (pU3MYECKHEe U XUMHUYECKHUE CBONCTBA
(oOmme Kak TMpeACTaBUTENs Kiacca KUCIOT M CrerupudecKue). XUMUIeCKUue
peakuuu, JeKamue B OCHOBE MPOMBIINUICHHOTO CIoco0a MOTy4YeHHs] CepHOU
kucnothl. Ilpumenenue. Conu cepHOW KHUCIIOTBI, KaUECTBEHHas pPEaKIUs Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeAMHEHUN B TpUpOJie. XUMHUECKOE
3arpsi3HEHUE OKPYIKAIOMICH Cpelbl COCIUHEHUSMHU Cephbl (KUCIOTHBIC JIOXKIIH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHHS
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OO6mas xapakTepuctuka 3jaeMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTETIEHU OKUCIICHUS. A30T, pacCpOCTpaHEHHUE B IPUPO/IE,
du3ndeckne U XuMUIeckne cBoicTBa. Kpyrosopor a3ora B mpupoje. AMMHAK,
ero (u3MYecKne W XMMHYECKHE CBOMCTBA, MOJydeHWe W npuMmeHeHue. Conm
aMMOHUS, UX (pru3nvecKue 1 XMMHUYECKHE CBOMCTBa, MpuMeHeHne. KauectBennas
peakuus Ha MOHbI aMMOHUS. A30THasl KHCIIOTa, e¢ MoiydeHue, Gpusndeckue u
XMMHYECKHE CBOicTBa (0OmmMe Kak TMpeACTaBUTENsI Kiacca KHCIOT W
ciemuduyeckne). Vcnonp3oBaHne HHUTPATOB W COJEH aMMOHHMS B KauecTBE
MHHEPAIbHBIX yH0OpeHuid. XWMHUYecKoe 3arpsi3sHEHHE OKpYKaloIel cpesl
COCIMHEHUSIMH a30Ta (KHCJIOTHBIE JOKAM, 3arpsA3HEHHE BO3AyXa, MOYBBI U
BOJI0OEMOB)

24

®ocdop, amtorponHsle Mogudukanuu (ocdopa, puzndeckrue U XUMUYECKHUE
cBoiictBa. Oxcug ¢Qochopa(V) u dochopnas xkucinora, Qusnueckue u
XMMHYECKHE CBOMcTBa, monydeHue. Vcnonb3zoBanue ¢ochaTtoB B KauecTBe
MHUHEpaJIbHBIX YA0OpEHHI
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2.5

OO6mas xapaktepuctuka 3jemMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTpOSHUS
aTOMOB, XapaKTEpHbIE CTENEHUW OKHUCIEHHUS. YTJIepoj, aJIOTPOIHbIE
Moau(pUKAIMK, PACIpPOCTpaHEHHE B MpUPOJE, (U3HUECKHEe U XUMHUYECKHE
cBoiictBa. Aacopbuus. KpyroBoport yrieposa B mpupojae. OKCuabl yriiepoaa, ux
¢u3nueckue M XUMHUYECKHWE CBOWCTBA, JICHCTBHE Ha KUBBIE OPTraHU3MBI,
MOJTyuYeHHe U MPUMEHEHHE. DKOIOTUYECKUE TPOOIEMBI, CBI3aHHBIE C OKCHIOM
yraepoaa(lV); rumote3a rmo0ambHOrO MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
3¢ dexT. YronpHas KUCIOTa U € COMU, UX PU3NIECKUE U XUMHUUECKHE

CBOICTBa, MOTy4YCHHE U pUMeHeHue. KauecTBeHHAs peakiys Ha KapOOHATHOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, IIPOMBIIIUIEHHOCTH U CEIbCKOM
XO039UCTBE

2.6

[TepBoHayanbHbIe MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yraepoaa (MeTaH, 3TaH, STWIEH, AalEeTWIEH, 3TaHOJ, TJULEpPUH, YKCYyCHas
kuciota). Ux cocraB u xumudeckoe crtpoeHue. [lonstue o Ouoiornyecku
Ba)KHBIX BEIIIECTBAX: XKUPaX, OCJIKaxX, yrieBoJax — M UX POJIH B )KU3HU YEIIOBEKA.
MarepuanbHOE €IUHCTBO OPTaHUYECKUX U HEOPTaHWYECKUX COCTMHECHUI

2.7

Kpemuuii, ero ¢pusndyeckrne 1 XAMUIECKHAE CBOWCTBA, MOJyYCHUE U PUMEHEHHE.
CoenuHeHuss KpemHusi B mpupoge. OOmme mpeicTaBieHUs 00 OKCHJIe
kpemuusa(IV) u kpemuueBoit kucinore. CHIMKAThl, UX UCIOJIb30BAHUEC B OBITY,
MEJUIMHE, TPOMBIIUICHHOCTH. Ba)KHEWINEe CTPOUTENbHBIC MaTepPHAaIbL:
KepaMuKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. [Ipobmembl Oe30macHOro
HUCIIOJIB30BAHUA CTpOI/ITeHLHBIX MaTepI/IaJIOB B HOBCGI[HGBHOﬁ KN3HU
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2.8

XUMUYECKUH SKCIEPUMEHT: H3y4deHHE O00pa3l0oB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJSIHOM KHCJOTBI; MPOBEACHHE KAYECTBEHHBIX peakuuid Ha
XJIOPUJMOHBI U HAONIOACHNE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTPAXKAIOILIKE
dusnyecKkne U XMMUYECKHE CBOICTBA raJlor€HOB U UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BAaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C 00pa3laMu XJIOPUIOB
(ramoreHnI0B); O3HAKOMJICHHE C oOpasimamMu cepbl U €€ COCIUHEHUSIMH
(BO3MOXKHO ~ HCIIOJIB30BAaHME BHJIEOMATEpUaloB); HaOMIOJeHHE IpoLecca
o0yriyBaHus caxapa IMoJ JeHCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI,
U3yueHHe XMMUYECKHUX CBOMCTB pa30aBIEHHOW CEpHON KHUCIOTHI, POBEIEHHE
Ka4eCTBEHHOM peakuuud Ha Ccyiab(par-uoH M HaOJMIOJeHHE Tpu3HaKa eé
NPOTEKAaHUs; O3HAKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBaMU a30Ta, Gocdopa u ux
COeMHEHUI (BO3MOYKHO HCIOJb30BAHUE BHUAEOMATEPUAIOB), 0Opa3namu
a30THBIX U (ocOpHBIX yA0OpEHHMIt; odydeHrne, coOupanue, pacro3HaBaHue U
U3y4YEHHE CBOMCTB aMMHaKa; IPOBEJEHUE KAauEeCTBEHHBIX pEaKUMi Ha HOH
aMMOHUSIT W QochaT-HOH ¥ HU3YYEHHE MPU3HAKOB HMX IPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KMCIIOTHI C MEbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUAIIOB); HU3YYEHHE MOJENEH KPUCTAIIIMYECKUX
pemérok anmasa, rpadura, QpyriepeHa; 03HAKOMIEHUE C ITPOLIECCOM aCOPOIHH
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTUBOIa3a;
H0JIyuyeHue, coOrpaHue, paclio3HaBaHUE U N3YYEHHE CBOMCTB

YTJICKUCIIOTO Ta3a; IIPOBCACHHUEC KAaYCCTBCHHBIX peaKI_II/Iﬁ Ha Kap60HaT— n
CUJIMKAT-UOHbI W MU3YUYCHHUC IIPU3HAKOB HUX IMPOTCKAHUA; O3HAKOMIICHHC C
HpOHYKHHeﬁ CHIIMKaTHOM MNPOMBIINIJICHHOCTH; PCHICHUC JSKCIICPUMCHTAJIbHBIX
3a/1a4 1o TeMe «BakHelIe HeMeTauIbl U UX COSIMHEHU

Mertamisl 1 uX COCIUHCHUA

3.1

OO01as XxapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nosiokenuss B Ilepuonmueckoin cucremMe Xumudeckux dnemeHtoB J[.H.
MenneneeBa u ctpoeHus aToMoB. CTpoeHHe MeTa/uIoB. MeTauindeckast CBA3b U
METaJJIMYECKasl ~ KpUCTallIMdyeckass pemérka. OJIEeKTPOXUMHUYECKUH  psif
HaIPsKEHUN METaJIOB
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3.2

dusznueckue ¥ XUMHUYECKUE CBOMCTBA MeTaiioB. O0mue crnocodbl NOIydYeHUs
MmeTasuioB. [ToHsATHE O KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Kopposuu. CruiaBsl (CTallb, YyTyH, AIOPAITIOMUHUI, OpOH3a) U UX IPUMEHEHHE B
OBITY ¥ IPOMBILIICHHOCTH

3.3

[llenounble MeTaiel: moJiokeHue B llepuonnueckoi cucremMe XHUMUYECKUX
aneMeHToB /.M. MeHneneeBa; CTpOCHUE UX aTOMOB; HAaXO0KJIECHUE B MPUPOJE.
dusnueckre 1 XMMHUYECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
T I/IIIpOKCI/II[BI HanI/ISI U KaJlusd. HpI/IMCHeHI/Ie IICJIOYHBIX MCTAJIJIOB U HX
COCIMHEHH

34

IIlenouno3eMenbHBIE  METAUIBI MAarHMii HW  KaJdbIUM: IIOJIOXKEHHE B

[Iepuonnueckont cucreme xuMmuueckux 3aeMeHToB J1.11. Menneneesa; ctpoeHue
UX aTOMOB; HaxOXJE€HHE B MNpupoie. PU3MYECKHE U XUMHUUYECKUE CBOMCTBA
Marfusi U Kanplus. BaxkHeilmme coequHEHHUs Kanblus (OKCHI, THIPOKCHII,
conu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

AmoMuHuil: nonoxenue B Ilepuonnyeckoil cucteMe XMMUYECKUX AJIEMEHTOB
J.1. MenneneeBa; cTpoeHUE aTOMa; HAXO0XKJICHHE B npupone. Pu3nuecKue u
XMMHAYECKHE CBOMCTBa amiOMHHHA. AMQOTEpHbIE CBOHCTBA OKCHAA H
TUIPOKCH/IA ATFOMUHUS

3.6

Kenezo: nonoxenue B Ileproguyeckoit cucteme Xxumuueckux snemenTon J[.H.
MenpeneeBa; CTpOE€HHE aTOMa; HAXOXKJACHUE B mpupone. Pusmyeckue u
XUMHYECKHE CBOWCTBa kene3a. OKcuibl, rUApokcuabl u conu xenesa(ll) u
xene3a(lll), ux cocras, CBONCTBA U MOIyYEHUE

3.7

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMIJICHHE ¢ 00pa3liaMy METaJUIOB M CIUIABOB,
uX (U3MYECKUMH CBOWMCTBAMHU; M3YyUYEHHE PE3yJbTaTOB KOPPO3UHM METAIIJIOB
(BO3MOXHO HCTIOJIB30BAHKE BUACOMATEPHUATIOB), 0COOCHHOCTEN
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B3aI/IM0)ICI\/IICTBI/15[ OKCHAa KaJbLUA U HATPUA C BOHOﬁ (BOSMO)KHO HUCITIOJIB30BAHUC
BUJIEOMATEPHAJIOB); MCCIIECIOBAHNE CBOMCTB KECTKON BOJIBI; MpOIIECca TOPSHHUS
xKeJe3a B KUCIIOpoie (BO3MOXKHO UCTIOIh30BAHNE BUICOMATEPHAIIOB); IIPU3HAKOB
NPOTEKAHUsI KAYeCTBEHHBIX PEaKIUi Ha MOHBI (MarHus, KaJbIHs, aJIFOMUHUS,
nuHka, sxenesa(ll) u sxenesa(Ill), menu(Il); HaGarOMEHNE M ONTUCAHUE TTPOIIECCOB
OKpalllMBaHUsl TUIAMCHM HWOHAMHU HATpHsl, Kalusl H Kbl (BO3MOYKHO
UCIIOJI30BaHUE BHJICOMATEPUAIIOB); HCCIIEOBaHUEe aM(OTEPHBIX CBOWCTB
THJIPOKCUIA ATFOMHUHUS M THAPOKCHIA LWHKA; PEHICHUE SKCIIEPHUMEHTAIbHBIX
3a7a4 1o TeMe «BakHelIne MeTaibl M UX COCTUHCHUSD)

XUMHUS U OKpY’Karolas cpena

4.1

HoBeie marepuanbl U TexHonoruu. BeuecTtBa U marepuainbl B MOBCEIHEBHOU
JKA3HU 4YesioBeKa. XUMHS U 340poBbe. be3omacHoe MCIOJIb30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObiTy. IlepBasi mOMOIIb MpU XUMHYECKHX O0XKOTax U
OTpPABJIEHUAX

4.2

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XMMHUECKOE 3arpsI3HEHNE OKPY Karoen
cpensl [1JIK. Ponp xuMuum B pemieHuM 3Konoruueckux mnpoodaem. [Ipupoansie
UCTOYHUKHU YIJIEBOJAOPOAOB (Yrojib, HNPUPOIHBIA ra3, HE(Tb), MPOIYKTHl HX
nepepaboTKH, UX POJIb B ObITY U MPOMBILUIEHHOCTH

43

XUMHUECKUH HKCIEPUMEHT: M3y4YeHHE 00pa3IoB MaTEepHUanoB (CTEKIIO, CILIaBBI
METAJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)

INPOBEPJAEMBIE HA OI'> IIO XUMHMHMU TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUS OCHOBHON OBPA3OBATEJIbHOM
ITPOT'PAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemblie TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
NMPOBEPAEMOro 0a30BOro0 yPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/bHOI
TpeOOBaHUSA MPOrpaMMbl OCHOBHOI0 00111ero oopazoBanusi Ha ocHoBe ®PI'OC

Hp CACTaBJICHUC!
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1.1

0 TIO3HABAEMOCTH SBJICHHH NPUPOAbI, MOHUMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHYECKOH HayKH KakK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJbTyphl M NPAKTHYECKOM
JESTEIIbBHOCTH 4YeJIOBEKa B YCJIOBHUSX COBPEMEHHOIO OOIIECTBA;
IIOHUMaHUE MECTa XMMHUU CPEIN IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAaY4YHbIX MCETOJaxX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAaxX HMCCICAOBAaHUA BCIICCTB W HU3YUCHUA
XHUMHUYCCKHUX peaKHHﬁ; YMCEHHUE UCITOJIB30BATh MOACIIN JJIsA 00BACHEHHS
CTPOCHHUA aTOMOB U MOJICKYIJI

1.3

0 chepax mpodhecCuOHATBHON ACSITENTFHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMUA TEXHOJIOTUSMH, OCHOBAHHBIMA Ha JTOCTHIKCHHUSX
XUMHUYCCKOW HAyKH, YTO MO3BOJMT OOYYArOIIUMCS pacCMaTpUBATh
XUMUIO Kak cepy cBoelt Oyaymieit mpodecCHOHaTBHON AesTeTbHOCTH
U ClieaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQUIBHOTO MpeaMeTa
IIPH [IEPEX0/Ie Ha YPOBEHb CPEIHET0 00I1Iero oopa3oBaHus

Bnagenue cucteMo XHMMHUUYECKMX 3HAHUU U YMCHHUEC TMPUMCHATH
CUCTEMY XUMHUYCCKUX 3HaHI/II>'I, KOTOpPAas BKIIFOYACT:

2.1

BaXXHEHIIME XWMHUYSCKHE TOHSATHSI. XHUMHYCCKHI QJICMCHT, AaTOM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CJIOXKHOE BEIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAsl CMEChb, OTHOCHUTEIBHBIE aTOMHAas M MOJIEKYJSIpHas
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpeaHss), XUMHUYECKas
peaknusda, pCaKuuu COCAWHCHUSA, PCAKIHUU Pa3I0XKCHUA, PpPCaKIUH
3aMelleHus, peakuu oOMeHa, TEeIIoBOW 3(@eKT peakiuu, 3K30- U
SHAOTCPMHYCCKUC PCAKIMHU, PACTBOP, MACCOBad AOJI XHUMHYCCKOI'O
AIIEMEHTA B COEIMHEHUH, MAacCoBasi JOJISl U MPOLEHTHAsI KOHLEHTpaLus
BEIIIECTBA B PACTBOPE, AP0 aTOMA, JIEKTPOHHBIH CII0M aTOMa, aTOMHAast
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opOuTanp, paauyc aroMma, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi  CBSI3b,  AJIEKTPOOTPHULATEIBHOCTh,  MOJSIpHAas |
HENOJISIPHAsl KOBAJIEHTHAs CBSI3b, HOHHAS CBSA3b, METAJUINYECKAS CBA3b,
KpUCTalZIM4ecKass pemérka (aToMHas, WOHHAs, MeTaJlIMyecKasi,
MOJIEKYJISIpHasi), UOH, KaTHOH, aHMOH, 3JIEKTPOJUT U HEIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT JUCCOLMAIMs, PpPEaKUMd HMOHHOTO oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMH,  OKUCIUTENb U
BOCCTAaHOBUTENIb, OKUCIEHME W BOCCTAHOBJIEHHE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaThMble U HEOOpaTUMbIE pPEaKIIUH,
CKOPOCTb XMMHMUYECKOM peakuuu, Karamusatop, IIJIK, xkoppozus
METAJIJIOB, CIUIABBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMMHH: 3aKOH COXPaHEHHSI MacChl,
nepuoanyeckuii 3akon .M. MenzeneeBa, 3aK0H IMOCTOSIHCTBA COCTABA,
3aKOH ABOTaJIpO

2.3

TEOPHUH XUMUU: aTOMHO-MOJICKYJISIpHAs Teopusl,
TEOPHS DJICKTPOITUTHICCKON TUCCOIUAIINN

Bnaaenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILIEH:

3.1

yMEHHE NMPaBUIbHO UCIOIb30BaTh N3yUEHHBIEC BELIECTBA U MAaTEPHAIIbI
(B TOM yHMCIIe MUHEpAJIbHBIE YIOOPEHUS, METAUIBI U CIUIaBbl, TPOYKTHI
nepepaboTKU  OPUPOJHBIX HCTOYHHKOB  YIJIEBOAOPOAOB  (yrii,
NPUPOIHOTO Ta3a, HedpTu) B OBITY, CEIbCKOM XO3siicTBEe, Ha
MIPOU3BOJICTBE U MOHUMAaHKE 3HAYSHHUSI )KUPOB, OETIKOB, YIIIEBOJAOB IS
OpraHu3Ma 4ejoBeKa; YMEHHE MPOTHO3UPOBATH BIUSHUE BEIIECTB U
XUMHYECKHX MPOIECCOB HA OPraHU3M 4YeJOBEKa U OKPYKAIOUIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHHUC HHTCTPUPOBATL XUMHUUCCKHUEC 3HAHUA CO 3HAHUAMH JPYTIUX
y‘le6HLIX IpeaMETOB

33

HaJIM4Me OIbITa paboThl C PAa3IMYHBIMM MCTOYHHKAMU HH(OpMaIuu
N0 XUMHMU (Hay4yHas M HAy4yHO-IOMYJSIpHAas JHUTEparypa, CIOBapH,
CIPAaBOYHUKH, UHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHUBHO OLICHUBATh I/IH(I)OpMaL[I/IIO O BCIICCTBAX, HX

MPEBpAlICHUAX U NPAKTUICCKOM ITPUMCHCHUHN U YMCHHUC

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-I€6H0-HO3HaBaT€J'H>HLIX 3aJa4d
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Bnagenue ocHoBaMU MOHSITHMHOTO arrapara 1 CMMBOJIMYCECKOI'O SA3bIKa
XUMHH AJ1 COCTaBJICHUA (bOpMyJ'I HCOPTraHNYCCKUX BCIICCTB,

YpaBHEHHI  XMMHUYECKHX  pEaKIMid; OCHOBAMH  XHMHUYECKOM
HomeHKIaTypbl (IUPAC u TpuBHambHOIN)

YMeHne oOBSCHATH CBsI3b MOJOXEHHs dieMeHTa B Ilepuomudeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS AaTOMOB
XMMHUYECKMX D3JIEMEHTOB (COCTaB M 3apsai  A1pa, oOlee Yucio
JJIEKTPOHOB), PACIPEJCIEHUEM DIIEKTPOHOB II0 JHEPreTUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJIOB, KU U KAJIbLNS

[IpencraBnenue o NEPHUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX
AIIEMEHTOB (paauyc aToMa, AJIEKTPOOTPHUIATEIbHOCTh), MPOCTHIX U
CJIOKHBIX BCEHICCTB OT IIOJIOKCEHHUS 3JJIEMCHTOB B HepnomlquKoﬁ
cucteme (B MaJIbIX MEPUOJIaX U IIaBHBIX MOATPYIIAX) U AIEKTPOHHOTO
CTPOEHHUSI aTOMa

YMeHnue knaccupuuupoBarh:

7.1

XUMHWYECKHUEC DJICMECHTHI

7.2

HEOPTraHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUEC pCAKIINH

YMeHue onpeaciarh:

8.1

BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMUUYCCKHUX 3JICMCHTOB, 3apsaa
HOoHa

8.2

BU XHUMHYECKOU CBSI3U M THII KpI/ICTaHHI/IIIGCKOI;'I CTPYKTYPHI B
COCIUHCHHUAX

8.3

XapaxkTep Cpe/ibl B BOJHBIX PaCTBOPaX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHCJINTCIIb U BOCCTAHOBHUTCIIb

YMeHue xapakTepu3oBath (GU3NUECKHE U XUMUUYECKHE
CBOMCTBA:

9.1

MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmas,
KpeMHUi, a30T, pocdop, cepa, XJI0p, HATPUH, KaJuii, MarHUH, KaJabIUii,
AITIOMUHHM, KeJe30)
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CJIOXHBIX BELIECTB, B TOM YHUCJIE UX BOJHBIX paCTBOPOB (BO/A, aMMHMAK,
XJIOPOBOJIOPO/I, CEPOBOIOPO, OKCHABI U TUAPOKCHIBI MeTa/uioB [-ITA
rpynn, amtomuHus, meau (II), nunxa, xenesa (II u III), oxcumbr

9.2
yraepoaa (II u IV), kpemuus (IV), azota u docdopa (III u V), cepsr
(IV u VI), cepuucras, cepHas, a30THCTas, a3oTHas, (ocdopHasd,
yTOJIbHASI, KPEMHUEBAsI KUCIIOTA U X COJIN)

9.3 NPOTHO3MPOBaTh U  XapaKTepU30BaTh CBOICTBAa  BEUIECTB B
3aBHCUMOCTH OT WX COCTaBa U CTPOCHUS, NMPUMEHEHHE BEIIECTB B
3aBHCUMOCTH OT UX CBOWCTB, BO3MOXKHOCTb MPOTEKAHUS XUMUYECKUX
NPEBpAILCHUH B PA3IMYHBIX YCIOBUSIX

10 YMeHHe COCTaBIATh MOJIEKYJIApHbIE M MOHHbIC YPABHEHMSI PEaKiuil, B
TOM YHUCJIE:

10.1 peaxiuii HFOHHOTO OOMeHa

10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil

103 WUTIOCTPUPYIOUINX XMMHUYECKHUE CBOMCTBA U3YUEHHBIX KJIaCCOB
(Tpymim) HEOPraHUYECKHUX BEIIECTB

10.4 MOJTBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBS3b MEXK/1y HUMHU

11 YMeHue BbIUUCIATh (IPOBOAUTH PACUETHI):

111 OTHOCUTEIIbHYIO MOJICKYJIIPHYIO ¥ MOJISIDHYIO MAacChl BEILECTB,

' MacCOBYIO JIOJIF0O XMMHUYECKOI'O JIEMEHTA B COEJMHEHUN

11.2 MacCOBYIO JIOJIFO BELIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM Ira3oB

114 0 YPaBHEHUSM XUMHUYECKUX pEAKIUH ¢ HAXOJUTh KOJIUYECTBO

’ BelIecTBa, 00bEM U MacCy peareHTOB WM MIPOJYKTOB PEaKuu

12 Bnanenue (3HaHME OCHOB):

OCHOBHBIMH METO/IaMU HAyYHOT'O M03HaHMA (HAOII0IeHHe, U3MEPEHUeE,

2.1 HKCIEPUMEHT, MOJICIIMPOBAHKE) IPU N3YUYEHUH BEILIECTB M XUMHUECKUX

SBJICHUI; yMeHUE chopMyIupoBaTh NPOOIEeMy U MPEATOKHUTD MyTH €€
peleHus
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12.2

Oe30omacHON pabOThl C XWUMHUYECKUMH BEIIECTBAMHU, XHMHYECKOM
MOCYJI0¥ M JIa0OpaTOPHBIM 000PYA0BAHHEM

12.3

npaBUjIaMu O€30MacHOTO OOpaIeHHs ¢ BEIIECTBAMH, UCITIOJIb3yEMbIMH
B TIOBCEHEBHOM KWU3HH, ITPaBUIaMH IOBEICHUS B IEISIX COCPEIKCHUS
3I0pOBbSl U OKpPYXKaIled NPUPOAHOW Cpelbl; MOHMMaHHUE Bpeaa
(omacHOCTH) BO3ICHCTBHS Ha JKHUBBIE OPTaHU3MBI OMpPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W MPEAOTBPAIICHUS HX BPEIHOTO
BO3JCUCTBUSI

13

Hanyaue IMPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA H OCYIICCTBJICHUSA
CICAYIOIUX XUMHUYICCKUX SKCIICPUMCHTOB:

13.1

U3y4YeHHE U ONMcaHne (U3NIECKUX CBOIMCTB BEUIECTB; 03HAKOMIICHHUE C
(GU3NIECKUMU ¥ XUMUYECKIUMH SIBJICHUSIMU; OTIBITHI,

WUTFOCTPHUPYIOIINE MTPU3HAKU POTEKAHUS XUMHUYECKUX
peakuuii

13.2

u3yuyeHHe crocoOoB pa3eseHus cMecen

13.3

[IOJIyYEHHUE KUCIIOPOAA U U3YUYEHUE €TI0 CBOMCTB; NOJIy4YeHUE BOIOPOaA
U U3Yy4YECHHUE €ro CBOMCTB; IOJIy4YEHHUE YIJIEKHCIIOrO Ira3a U U3y4deHue
€ro CBONCTB; II0Jy4€HHE aMMHAKaA U U3YYCHHUE €TI0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MacCCOBOM A0JIEH
pPacTBOPEHHOTO BEIIECTBA

13.5

NPUMEHEHHE WHIUKATOpOB (JIakmyca, METHJIOpaHkKa "
dbeHondranenna) s onpeaeNeHUs XapakTepa Cpelibl B pacTBOPax
KHUCJIOT U LIenouei

13.6

HCCJICIOBAHUE W OIMCAaHWE CBOWCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YYCHHUE B3aUMOJICHCTBUS KMCIIOT C METAJIJIaMH,
OKCHUJIaMH  METAJJIOB,  PacTBOPUMBIMH W HEPaCTBOPHUMBIMH
OCHOBaHUSIMHU, COJIIIMU; TOJY4YEHHE HEPAaCTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO MeTaljia JApyrMM W3  pacTBOpa  COJIH;
uccleqoBaHne aM(pOTEpPHBIX CBOMCTB THUIAPOKCHUIOB AIIOMHHHUS H
HMHKa

65




PCHICHUC JKCIICPUMCHTAJIBHBIX 3aJ1a4 110 TCMaM: «OCHOBHBIE KJIACCHI

HEOPTaHNUYCCKUX COG)IPIHGHPIﬁ»; <<9J’IGKTpOHI/ITI/I‘IeCKa$I JUCCOLIMAITUS)

13.7
«Baxxnelmme HeMeTaIbl U UX COCUHECHUS»;
«Baxxnenmme MeTaJUIbl U UX COEAUHEHUS
XUMHYECKHE  SKCIIEPUMEHTHI, WLTIOCTPUPYIOIIHE MpU3HAKU
MPOTEKaHUsl peakluid MOHHOTO OOMEHa; KaueCTBEHHBIC peaklnHu Ha
138 MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI XJIOPHI-, OpOMHI-,
' o I-, cyabdat-, pocdar-, kapboHaT-, CHINKAT-AHUOHBI, THIPOKCHUI-
WOHBI, KATHOHBl AMMOHUSI, MAarHUs, KaJbIIHs, AIFOMUHHUS, jkeme3a (2+)
u xenesa (3+), meau (2+), nuHKa
14 YMenue:
NPEJCTaBIATh pPe3yJabTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
14.1 JOKa3aTeNnbCTB, TpaUKOB W TaOJMUI] U BBISBIATH SMIIMPHUECKUE
3aKOHOMEPHOCTH
YCTaHABIIMBAThH CBSI3U MEXY PeabHO HAOIIOAAeMbIMU XUMHUECKUMU
14.2 SABJICHUSIMU U MIPOLIECCAMU, TPOUCXOASIIMMHI B MAKpO- U MUKPOMUDE,

0OBICHATH IMPUYINHBI MHOFOO6paSI/I$I BCIICCTB
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INEPEYEHDb J2JIEMEHTOB COIEPXAHHUSA, ITPOBEPJAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3JIeMeHT COIep:KaAHUS

1

HepBOHa‘-IaJ'IBHBIC XUMHNYCCKUC ITOHATHUA

1.1

UYucreie BemecTBa U cMecu. CriocoObl pa3zieneHus cmeceit

1.2

ATOMBI 1 MOJICKYJIBI. Xumudaeckue 3J1eMeHThI. CHMBOJIBI XUMMHUYECKUX DJIEMEHTOB.
HpOCTBIe " CJIOXKHBIC BEUICCTBA.

1.3

Xumnueckasi Gopmyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb
OKHUCJICHUS

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpHas aToOMHas Macca.
OtHocuTenbHas MOJICKYJIsIpHad Macca. MaccoBas J0JI1 XUMHUYCCKOT'0O 3JICMCHTA
B COCAMHCHNU

1.5

KonnuectBo BemectBa. Mosb. MonspHas macca. MomnsipHblit 005EM razoB.

BzauMocBs3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAUHHUIL BEIICCTBA

1.6

duznyeckue 1 XMMHUUYECKHE SIBICHUS. XUMHUYECKas peaKuusga 1 eé IIPHU3HAKH.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKUE YPaBHEHUS

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucTeMa XMMUYECKUX 2JIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema XxuMu4yeckux ieMeHTos /.M.
Menpneneesa. Ileproael u rpynmnsl. @U3NYECKU CMBICI MOPSIAKOBOTO HOMEpA,
HOMEPOB IIEpUOAA U IPYIIIBI JIEMEHTA

2.2

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otombl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMUYECKUX JIEMEHTOB

[Tepuonunueckoit cucremsl [I.1. Menaeneena

23

3aKOHOMEPHOCTH B MU3MEHEHMM CBOMCTB XMMHUYECKUX DJIEMEHTOB IEPBBIX TPEX
NEepuoJIOB, Kajus, Kajblug (paguyca aToOMOB, 3JEKTPOOTPULATEIBHOCTH,
METAIIIMYECKUX U HEMETAJNINYECKUX CBOMCTB) U UX COEUHEHUI B COOTBETCTBUH
C TIOJIOXKEHUEM JJIEMEHTOB B [leproauueckoi cucTeMe U CTPOEHUEM UX aTOMOB

CrtpoeHue BemiecTna




3.1

Xumuueckass CBs3b. KoBaneHTHass (MOJsipHass ¥ HEMOJSPHAs)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lloOHHas CBs3b.

Mertannuueckas CBSI3b

3.2

Tunsl KpHUCTAUIMYECKUX PEmETOK (aTOMHAas, MOHHAs, MeTaJuInyecKas),
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTANIMYECKOW PEIIETKH U BUIA
XUMUYECKOHU CBS3U

Bakueimme npeacTaBUTCIIM HCEOPraHUYCCKUX BCIICCTB. Hemetanmnel u wux
coeIMHEeHMsI. MeTaniabl M UX COeIUHCHUS

4.1

Knaccudukanuss u HOMEHKIATypa HEOPraHHYECKUX COCAMHEHUH: OKCHIIOB
(coneoOpasyrolyie: OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIE) 1 HECOICO0pa3yIOIIHeE;
OCHOBaHUI (mménoun 51 HEpPacTBOPHUMBIE OCHOBaHU); KHCJIOT
(xucioponacoaepskalue u 6ECKUCIOPOIHbIE, OJHOOCHOBHBIC 1 MHOTOOCHOBHBIE);
coJielt (CpeAHUX U KUCIIbIX)

4.2

®U3nYeCKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOJOPO/JIA,
XJIopa, KUCIOPOAa, Cepsl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

4.3

dusznueckue M XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpus, Kajivusd, Marovusd U KaJbLUA, aJIlOMUHUSA, KEJIC3a. aﬂeKTpOXI/IMI/I‘{eCKI/Iﬁ
pAan HaHpH)KCHI/Iﬁ MCTAJlJIOB

4.4

duszndeckre U XUMHUECKHE CBONCTBA BOJOPOAHBIX COCI[I/IHCHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/IA, CEPOBOJOPOIA, AMMHAKA

4.5

Ou3nyecKkue U XUMHUYECKHE CBOMCTBa OKCHIOB HemeTauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). Ilonyuenue
OKCHJIOB HEMETAJIJIOB

4.6

Xumuueckue cBoiicTBa okcuaoB: MeTtauioB [A—IIIA rpynn, nunka, meau(ll) u
xenesa(Il, IIT). [TonmyuyeHne okCUI0B METAIIIOB

4.7

XUMUYECKUEe CBOMCTBA OCHOBaHHMM W aM(pOTEpHBIX TMAPOKCUAOB (Ha ImpUMeEpe
THAPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). [lomyueHue ocHOBaHUMl U
aM(pOTEepHBIX THIPOKCHU]IOB
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OO0mme XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,

CEPHHCTOM, CEepHOM, a30THOU, (HochOopHOU, KpeMHHEBOH, yroipHOW. OcoObie

4.8
XUMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHON CEPHOU U a30THOU KHCIIOT.
[Tonyuenune kucior
4.9 OO6mme XxuMHUUYECKUE CBOMCTBA cpeHux coliel. [lomyuenue coneit
410 [Monmyuenune, coOupanue, pacro3HaBaHHUE BOJOPOJA, KHCIOPONA, aMMHAaKa,
' YTJIEKUCIIOTo ra3a B JJAbopaTopuu
411 [Tonyuenne ammmaka, cepHOM M a30THOM KMCIOT B MPOMBILUIEHHOCTH. OO1Iue
’ CTIIOCOOBI TIOJYUYSHUS METAJUIOB
4.12 I'eneTndeckas cBsI3b MEKIYy KlacCaMy HEOPraHUYECKUX COCIMHEHHUN
S XVMHYECKUE PEAKIINH
Knaccudukanus XuMHUeCKuX peakuuid Mo pa3InyHbIM MPU3HAKAM: 110 YUCITY U
5.1 COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, IO TemioBoMy dddekry, 1mo
WU3MEHEHUIO CTEIIEHEW OKHUCIICHHUSI XUMUYECKUX AJIEMEHTOB
59 TennoBoiil 3¢pdexr xumMuyeckor peakuuu, TePMOXUMUYECKHE YpaBHEHHS. DK30-
' Y DHAOTEPMUYECKUE PEAKIMU. TepPMOXUMHUUECKUE YPAaBHEHUS
OKHCIUTENTBHOBOCCTAHOBUTENbHBIE peakUU. OKHCIUTENIN U BOCCTAHOBUTEIU.
53 IIpoueccl  OkMcneHUSs W BOCCTAHOBJIEHMS.  OJEKTPOHHBIM  OayiaHC
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHON PEAKLIUU
54 Teopus 3neKTpoaUTHUECKON aAucconranuy. KaTnoHsl, aHMOHBI. DJIEKTPOIMUTHI U
' HE3JIeKTPOIuThl. CHIIbHBIE U ci1a0ble 3JeKTPoInThl. CTeneHb TUCCOIUauu
55 Peakiiun moHHOTO OOMEHA. YCIOBHUS MPOTEKAHWs PEAKIM HOHHOTO OOMEHa,
' IIOJIHBIE U COKPALEHHBIE HOHHBIC YPABHEHMSI pEaKIUi
6 XUMHUs U OKpy>KaroIas cpena
BemecTtBa u Marepuansl B IIOBCEIHEBHOM >KM3HM u4elnoBeka. besomacHoe
6.1 UCIIOJIb30BaHUE BEUIECTB U XUMHUECKUX PEAKIUN B TaOOPAaTOPUH U OBITY.

HepBa;I IMOMOIIb IMPHU XUMHUYCCKUX OKOraX U OTPABJIICHUAX
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XUMUYECKOE 3arpsi3HEHUE  OKpy’Karolled cpeibl  (KUCIOTHBIE — JO0XKH,
3arpsi3HEHUE IOYBbI, BO3AyXa MU BOJOEMOB), CIIOCOOBI €ro MpPeloTBPALEHUS

6.2 [IpenensbHast nomyctumas koHueHtpauus Bemects (ITAK). Ponp xumum B
pelIeHUH DKOJOTHYECKUX TMpoljeM. YCuieHue NapHUKOBOTO dddekra,
paspylieHre 030HOBOIO CJI0s
[Ipumenenue cepsbl, a3ota, Gocdopa, yriepona, KpeMHHUSI U UX COEIUHEHUUN B
ObITYy, MEIULIMHE, MPOMBIIUICHHOCTH M CeJlbCKOM Xo3siicTBe. [lpumenenue

6.3 METaJUIOB M CIUIAaBOB (CTajlb, YYT'yH, OIOPATIOMHHUIN, OpoH3a) B OBITY H
MPOMBIIUIEHHOCTH UX coequHeHui. [loHsTHe 0 KOppOo3uKu METalaoB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

6.4 [IpupoaHble HMCTOYHMKH YTJIEBOAOPOAOB (yroib, MNPUPOJHBIA ra3, HeQTh),

' HPOAYKTHI UX NepepaboTKu (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH
[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COECIUHEHUSIX
6.5 yriaepoaa (MeTaH, 3TaH, JTWJIEH, AaleTWIeH, ATaHOJ], TJUIEPUH, YKCyCHas
’ kucnora). IloHsTre o OMONIOTMYECKHM Ba)KHBIX BEIECTBaX: XHpax, Oekax,
YTJIEBO/IaX — ¥ X POJIM B KU3HU YeJIOBEKa
7 Pacuérsr:

7.1 1o popmynaamM XUMUYECKIX COETUHEHUI

7.2 Macchl (MaccoBOi) TOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPaBHCHUAM
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YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IHPOLHECCA OBA3BATEJBHBIE YYEBHBIE MATEPUAJIBI JIA
YYEHUKA

[Mabpuensn O. C. «Xumus. 8 kitacc. ba3oBbiil ypOBEHbY.

[Mabpuensa O. C. «Xumus. 9 kiracc. ba3oBbIii ypOBEHbY.

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

O. H. fcrpeboBa «Iloypounsie pazpaboTku o xumuu: 8-i kinacc: k YMK O.
C. l'abpuensina. ®I'OC».

O. H. fActpeboBa «IloypouHblie pa3paboTKu O XUMHUHU. 9 Ki1accy.

«Xumus. 8 kiacc. TexHonornueckue KapTbl ypokos o yueonuky O. C.

I"abpuernsHay.

«XuMus. 9 Kiacc: TEXHOJIOTHYECKUE KapThl YpokoB 1o yueoHuky O. C.
I"abpuensnay (aBropsl H. H. Ilunsaukosa, H. B. iBanosa, O. I'. JIs6una).
O. C. TI'abpuensn, C. A. CnagkoB «Xumus. 8-9 kiacc. [IpumepHbie padoure

IPOrPAMMBID».

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

* «Poccuiickas anexTpoHHas mkojay (resh.edu.ru/subject/29/)
*  «AKmnacey (yaklass.ru)

* «ludporoit 06pa3zoBaTEIHHBII KOHTCHT
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