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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHUHU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
oOpa3oBaTenbHOI MpOrpaMMBbl OCHOBHOT'O o0111ero oOpa3zoBaHus,
npeactaBieHHbix B ®I'OC OO0, a Takxke Ha ocHOBe deaepanbHOl pabouei
porpaMMbl BOCIHUTAHUSL U C Y4E€TOM KOHIIENIMU MpEnojaBaHusi y4yeOHOro
npenMera «XWMHS» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoi
denepanuu.

[Iporpamma no xumuu Aa€T NpeACTaBIECHUE O LEAX, OOl cTpaTeruu
OoOy4eHUs, BOCHHUTAHUS M Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMU YUE€OHOTO
NpeiMeTa,  YCTAaHaBIMBAaEeT  00sA3aTeIbHOE  MPEAMETHOE  COJAEp)KaHHE,
IIpe1yCMaTpUBAET PACHPEIEICHUE €ro Mo KjaccaM U CTPYKTYpUPOBaHHUE IO
paznenaM M TeMaM MPOrpaMMbl MO XHMHUU, ONPENENSET KOJTUYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTepUCTUKHU COJZIepKaHuUs, PEKOMEHYEMYIO
MOCJIEIOBATENBHOCTh M3YYEHHUS XUMHHM C YYETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEMETHBIX CBSI3€H, JIOTMKA Y4eOHOTrO Tpollecca, BO3PACTHBIX
0COOEHHOCTEM OOy4YaloIIMXCs, OMNpEAeNsieT BO3MOXKHOCTH TMpeaAMeTa s
peasin3anuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa30oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIer0 00pa30BaHusl, a TaKkKe TpeOOBaHUH K
pe3ynbraTaM OOyYeHHS XMMHUM Ha YpPOBHE II€Jiel HW3Y4YeHUsS MpeaMera W
OCHOBHBIX BHUJIOB Y4€OHO-IIO3HABATEIBHON AEATEILHOCTH OOYYaIoIIErocs o
OCBOCHHIO Y4E€OHOT'O COJIEPIKaHMUS.

3HaHWEe XUMHUM CIY>)KHUT OCHOBOM Uisi (hOpPMUPOBAHUS MHPOBO33PECHHUS
00y4aroIIerocsi, €ero NpeCTaBIeHU 0 MaTepUaIbHOM €IMHCTBE MUPA, BAKHYIO
pOJIb UTPalOT (popMUpyEMBbIE XUMUEH MPEACTABICHUSI O B3aUMOIIPEBPAILICHUSIX
DHEPTUU U 00 SBOIIONMU BEMIECTB B MPHUPOJIE, O MYTSAX PEIICHUS TI00ATBHBIX
po0JIeM YCTOWYHUBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, YHEPTETUIECKOM,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenune xumuu:

CHOCOOCTBYET — peaju3allii BO3MOXXHOCTEH JUIsl CaMOpa3BUTUS U
dbopMHUpOBaHUS KYyIbTYphl JIMYHOCTH, €€ oO0med u (QyHKIIMOHATBHOU
IPaMOTHOCTH; BHOCUT BKJIaJ, B (DOPMHPOBAHME MBIIUICHUS U TBOPYECKHUX
CIIOCOOHOCTEM OOYy4YaloIIMUXCs, HAaBBIKOB HMX CaMOCTOSTENbHOW Yy4eOHOU
JNEATENIbHOCTH,  DKCHEPUMEHTAJIbHBIX U  HUCCIEHOBATEIbCKUX  YMEHMIA,



HEOOXOIMMBIX KaK B TIOBCEAHEBHOM JKM3HHM, TaK U B MNPO(EeCCHOHATbHOM
NS TENbHOCTH;

3HaKOMUT CO CNEeUU(UKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
[EJIOCTHOTO B3TJISAa Ha E€AWHCTBO TNPUPOABI U  YENOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TAaNloM B (JOPMUPOBAHUH E€CTECTBEHHO--HAYYHON TPAMOTHOCTH
o0ydJarmuxcs; Crnoco0CTByeT (OPMUPOBAHUIO I[EHHOCTHOT'O OTHOIICHUS K
€CTECTBEHHO-HAayUYHbIM 3HaHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTMYECKOE 00pa3oBaHUE 00 yUarOIINXCA.

JlanHble HampaBi€HUs B O0OYYEHUU XUMHUHU OOECIEUMBAIOTCS CIEUU(DUKOI
COZepXKaHUsI y4eOHOrO TMpenMeTa, KOTOPbI SBISETCS IMeJarormyecku
a/IalITUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMUHU Ha OMPEIEIEHHOM dTare
€€ pa3BUTHUS.

Kypc xumMuun Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHUs OpPUEHTUPOBAH Ha
OCBOEHHE O0YYaIOLIUMUCS CUCTEMbI NIEPBOHAYAIBHBIX MOHATUN XMMHH, OCHOB
HEOPraHW4YEeCKOM XMMHMM M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX IIOHATHN
OPTraHUYECKON XUMUH.

CrpykTypa cofep:kaHus TporpaMMbl IO XUMHH C(hOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoza k €€ nzydenuro. CopepkaHue CKIaIbIBACTCSI U3 CUCTEMBbI
NOHATUH O XHMMHYECKOM D3JIEMEHTE M BEUIECTBE M CHCTEMBI TNOHATHA O
XUMHUYECKON peakuuu. OO0e 3TH CHUCTEMbl CTPYKTYPHO OpraHU30BaHbI I10
INPUHIIMIY TOCIEI0BAaTEIbHOIO PAa3BUTHUSA 3HAHUI Ha OCHOBE TEOPETHYECKHX
NPEICTABICHUI Pa3HOTO YPOBHS:

- aTOMHO--MOJIEKYJIIDHOTO ~ YY€HHsI  KAaK  OCHOBBI BCETO
€CTECTBO3HAHH,

- IIepnognueckoro 3akona /[. 1. MeneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUHY;

- YUCHUA O CTPOCHUU aTOMAa U XUMHYECKON CBiA3H,

- NPECTaBICHUN 00 3JIEKTPOIUTHYECKON AMCCOLMALNM BEUIECTB B
pacTBoOpax.

Teopernueckrne 3HAHUSA pPACCMATPUBAIOTCA HA OCHOBE HOMIIMPUYECKHU
MOJyYEHHBIX W OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCIEIOBATENIBHO OT
OHOTO  YpOBHS K JpYroMy, BBIIONHSAS (YHKUUU OOBSICHEHUA U
IIPOTHO3UPOBAHUSA CBOWCTB, CTPOECHHMS M BO3MOXHOCTEH IIPAKTHUYECKOIO
NPUMEHEHUS U TIOJYYECHUS U3y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMmbl IO XHUMHH CIHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABIICHNS O XUMAYECKOU COCTABIIAIOIIECH HAYYHON KApTUHBI MUPA B JIOTUKE



€€ CHUCTEMHOW IpPHUPOABI, LICHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHHUIO U
METO/IaM ITO3HaHMs B Hayke. M3ydeHue XMMHH IIPOUCXOIUT C MPUBIICYEHUEM
3HAHUM W3 paHee M3Y4YEHHBIX YYEOHbIX MpeaMeToB: «OKpYXKaIoUUA MUDP»,
«buonorus. 5—7 knacce» u «Pu3uka. 7 Kimacey.

[Ipn wu3ydeHWHM XUMHUH TPOUCXOTUT (HOPMUPOBAHHE 3HAHUN OCHOB
XMMHUYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUIECKOM
JEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI.
3amaya yyeOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUM CHUCTEMBI XUMUYECKUX
3HAHUM — BaKHEeWIIUX (HAKTOB, TMOHATHUNA, 3aKOHOB W TEOPETHUYECKHX
MOJIOKEHUH, TOCTYMHBIX O000OIIEHUA MHUPOBO33PEHUYECKOIO XapakTepa, sI3bIKa
HAyKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM MIO3HAHUS IPU NU3YUEHUU BEIIECTB U
XUMHYECKUX peakluii, B ()OPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHUM
U UX MPUMEHEHUU B y4eOHO-TIO3HABATENBHOW W Y4eOHO-HCCIEN0BATEIHCKOM
JeSITENIbHOCTH, OCBOEHUH IpaBWJI OE30MacHOro OOpalleHHs C BELIeCTBaMHU B
IIOBCEAHEBHOM JKU3HU.

[Ipu u3yuyeHnn XMMUM Ha YpOBHE OCHOBHOT'O 00I1IETO 00pa30BaHUs BaXKHOE
3HaYEHUE IPUOOPENIN TaKHUe LI, KaK:

- (dbopMUpOBaHUE MHTEIEKTYaJbHO Pa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

- HAIPaBJICHHOCTh OOYYEHUS Ha CHCTEMAaTHYECKOe MPHUOOIIEHHE
00y4Yaromuxcs K CaMOCTOSTENbHONW MO3HABATENILHON NIESITEIbHOCTH, HAYYHBIM
MeToAaM IMO3HaHUs, (OPMUPYIOIIUM MOTHUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH;

- o0OecrieyeHUE  YCJIOBHUM,  CHOCOOCTBYIOIIMX  NMPUOOPETEHUIO
OOy4YalOIIMMHUCSL ~ OMbITA  Pa3HOOOpPa3HOM  JEATEIbHOCTH, TIO3HAHUS W
CaMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETCHIIMIA), WMEIOIINX
YHHUBEpCAITbHOE 3HAUCHHE IS PA3IMUHBIX BUIOB JIEITEIBHOCTH,

- (opmupoBanue obmiel (QpyHKINOHAIBHON U €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM UYHCJI€ YMEHHM OOBACHATh U OLICHUWBATh SIBJICHUS
OKPY’KaIOILIEro MUpa, UCIOJIb3ysl 3HAHUSA U OIBIT, IIOJIYYEHHBIE IIPU U3YYEHUU
XUMHUH, MPUMEHATh UX NPHU PEIIeHUH NPOoOJeM B TOBCEAHEBHOM XU3HU U
TPYAOBOM NEATEIbHOCTH;

- dbopMupoBaHue y OOy4YaIOMIMUXCA T'YMAHUCTHUYECKUX OTHOIICHHH,
MOHUMAHMS I[EHHOCTH XHUMHMYECKUX 3HAHUW JUIsi BBIPAOOTKU DKOJIOTHYECKU



IEJIECOO0PA3HOr0 TMOBEAEHUSI B OBITY W TPYAOBOM JIEATEIBHOCTH B LEAX
COXpaHEHUS CBOETO 3/I0POBbSI U OKPY>KAIOIIEH MPUPOTHOMN CPEJIbI;

- pPa3BUTHE MOTHBAIIMU K 00yUEHHUIO, CTIOCOOHOCTEHN K CAMOKOHTPOITIO
M CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIIOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MPOQUIIS U HANIPaBICHHOCTH JalbHEUIIEro
o0y4eHUsl.

OOmee 4YmMCIO YacoB, OTBEAEHHBIX /I W3YYCHHS XUMUU Ha YpPOBHE
OCHOBHOI'0 00111er0 00pa3oBaHus, coctaiseT 136 yacos: B 8 kinacce — 68 yacos
(2 gaca B Henento0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPKAHUE OBYUEHUA

8 KJIACC llepBoHayajibHble XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiab XUMUM B ®KU3HU YETOBEKA. XUMHUS B CUCTEME HaYK.
Tena u BemiectBa. ®Pu3MuecKUe CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BelecTB. [loHsTHE O MeTO/aX MO3HAHUS B XUMHH. UUCThIE BEIIECTBA U CMECH.
CriocoObI pa3aeneHrst CMECEH.

ATOMBI W MOJEKYNbl. XUMHUYECKUE 3JIeMEHTHl. CHMBOJIBI XMMHYECKUX
anemMeHTOB. [IpocThie U cllokHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumuueckast (popmyna. BajaeHTHOCThP aTOMOB XUMHYECKHX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAas Macca.
OtHocuTenbHas MOJEKYJsipHas Macca. MaccoBasi 10151 XMMUYECKOT'0 3JIEMEHTa
B COCIMHEHHH.

KomnuectBo BemectBa. Momb. MonsipHas  macca.  B3aumocBsizb
KOJIMYECTBA, MACChl M 4YHCJIa CTPYKTYPHBIX €IWHHUIl BeuiectBa. Pacuérel mo
dbopMyramM XUMHYECKIX COCTMHEHUH.

Pu3nuecKre U XUMUYECKUE ABICHUA. XUMUYECKasi peaklus U €€ IPU3HAKU.
3aK0H COXpaHEHMs MacChl BEHIECTB. XUMHUUeckue ypaBHeHnusa. Kinaccuduxamus
XUMUYECKUX peaKIuii (COeUHEHHUsI, pa3JI0KEHHUsI, 3aMEILICHHS, OOMEHA).

Xumuueckuit 3IKCnepumMenm:. 3HAKOMCTBO C XMMHUYECKOW IIOCYJIOH,
npaBwiIaMu paboThl B JabopaTopuu U nmpuéMaMu oOpaiieHus ¢ J1adbopaTopHbIM
o0Opy/lOBaHHEM, H3Y4YCHHE M ONHCaHHe (U3UYCCKHX CBOHCTB 00pa3IioB
HEOpPraHUYECKUX BEIIECTB, HAOMOAeHHE (PU3ndecKuX (TJIaBJICHUE BOCKA, TASTHUE
JbJa, pacTHUpaHuEe caxapa B CTYNKe, KUIEHHE W KOHJEHCAlUs BOJbI) H
XUMHYECKUX  (TOpEHHWE  CBEYH, TNPOKAJMBAHUE MEIHOH  TPOBOJIOKH,
B3aMMOJICCTBHE MeJIa C KHCJIOTOM) SBJICHUM, HAOIIOJCHHE W OIHMCAaHUE
MPU3HAKOB  MPOTEKAHUS XUMHUYECKUX peakmuil  (pa3loKeHWe  caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHHe TUAPOKCHUIA
mMenu (II) mpu HarpeBanuu, B3auMoJeHCTBHE kKene3a ¢ pacTBopom costr Meau (11),
M3Y4YEHHE CITOCOOOB pa3/ielIeHUs] CMECEH: C TOMOIIbIO MarHuTa, (UIbLTPOBAHHE,
BbINIApUBAHUE, JAUCTWUIAIMUSA, XpomaTtorpadus, TMpOBEICHHE  OYUCTKU
MOBapeHHOW COJM, HAOJIO/IEHUE U OMMCAHUE PE3yIbTaTOB MPOBEICHHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHECHHSI MacChl, CO3JI[aHUE MOJENICH MOJICKYII
(IapocTepKHEBBIX).



BaxHeiliue npeacTaBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT u mpocToe
BeliecTBO. Haxoknenue kuciopoja B mpupoje, GU3HUECKHe U XUMUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucinopoga. CrocoObl
MOJyYEeHHs] KHUCJIOpoJia B JlabopaTOpuM U MPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoAaa B mpupoae. O30H — alIoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TennoBoii 3pPekT XUMHUECKON peakui, TEePMOXUMUIECKUE YpaBHEHUS,
AK30- U SHJOTEPMUYECKUE peakiuu. TOIIMBO: yroib U METaH. 3arpsi3HEHUe
BO3/lyXa, YCUJIEHHUE MapHUKOBOro 3 (exTa, pa3pylieHrne 030HOBOTO CIOA.

Bonmopon — anemeHt m mpoctoe BemecTBO. Haxoxaenue Bomopona B
npupoae, (GU3NYECKUEe W XHUMHUYECKHE CBOWCTBA, TNPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kucimorsl u comnu.

MosnsipHbiii 00BEM ra3oB. Pacyérsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznueckue cBoucTBa BoAbl. Boga kak pactBoputelb. PacTBOpEIL
HacpiieHHbIe M1 HEHACBIIEHHBIE PACTBOPBL. PacTBOpHMMOCTH BELIECTB B BOJIE.
MaccoBas 10115 BELeCcTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOIbI. OCHOBAHUS.
Ponb pacTBOpPOB B pUPOAE U B )KU3HU YeT0BeKa. KpyroBopoT BObI B IPUPO/IE.
3arpsi3HEeHHUE NPUPOAHBIX BOJA. OXpaHa U OUMCTKA MIPUPOIAHBIX BOJ.

Knaccudukanus neoprannueckux coequuenuit. Oxcuanl. Kiaccudukanus
OKCHJIOB: cojeoOpasytomue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIE) U
HeconeoOpazyromue. Homenknatypa okcumoB. Dusmdyeckue M XUMUYECKUE
CBOMCTBa OKCUIOB. [lonydeHne OKCUIoB.

OcHoBanusi. Knaccudukanuss OcCHOBaHMU: IIENTOYM U HEPACTBOPHUMBIE
ocHoBaHuA. HomeHkiarypa ocHoBaHui. PHU3NYECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnot. Gusndeckue u
XUMHUUYECKUE CcBOWCTBAa KUCIOT. Psan aktuBHOocTM MeraiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenknatypa conei. ®U3ndeckue 1 XUMAYECKHE CBOMCTBA COJIEH.
ITonyuenue comeil.

I'eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUM.

Xumuueckuii IKCnepumenm: KAueCTBEHHOE OIPEIEICHUE COAEPKAHUS
KHCIIOpO/ia B BO3JlyXe, MOJy4yeHue, coOupaHue, pacro3HaBaHUE U HU3ydeHUE
CBOMCTB KHUCJIOpOJa, HaOJI0/IEHNE B3aUMOJEHCTBUS BEUIECTB C KUCIOPOJIOM U
YCJIOBUSI BO3HUKHOBEHHUSI M TIPEKpaIlleHHs] TopeHusl (Mmoxkapa), 03HAKOMJIEHUE C
oOpa3llaMi OKCHJOB W OIIMCAHWE WX CBOWCTB, TOJy4YeHUE, COOUpAHHE,



pacno3HaBaHWE M HM3YYE€HHE CBOMCTB BoOJOpoAa (rOpeHHe), B3auMOJICHCTBHE
Bojiopoia ¢ okcuaoM meau (II) (Bo3MOKHO MCIONb30BaHKE BHAEOMATEPUATIOB),
HaO/oieHre O00pa3lloB  BEIIECTB KOJWYECTBOM | MOJIb, UCCIEIOBaHUE
OCOOEHHOCTEM pPacTBOPEHHS BEIIECTB C pa3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEIEIEHHOM MAacCOBOW JIOJEN PaCTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBHE BOJBI C MeTaUIlaMU (HATPUEM U KaJbIHUEM)
(BOBMOXHO HCIOJB30BaHUE BHUAECOMATEPUATIOB), HCCIEIOBaHUE OOpPa3IoB
HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHUS
OKpacCKM MHIAMKATOPOB B pAacTBOpax KHUCIOT U IIEJIOYEH, U3y4YECHUE
B3auMojiericTBusl okcuaa Menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCIOT C
METAJUIAMU, PEAKLUN HEUTPAJIU3ALINH, [IOJIyYCHUE HEPACTBOPUMBIX OCHOBAHHU,
BBITECHEHME OJHOrO MeTajula JAPYrMM W3 pacTBOpa COJIM, pPELICHUE
DKCHEPUMEHTAJIBHBIX 3a/ad Mo TeMe «BaxHehnmme Kiacchl HEOPTraHMYECKHUX
COCIMHEHUI.

Iepuoanuyecknii 3axoH u Ilepuoanyeckasi cucTeMa XUMHYECKHUX
jeMeHToB /. U. MenpaesieeBa. CTpoeHne aToMOB. XUMHYECKas CBSA3b.
OxucanTeIbHO-BOCCTAHOBHUTE/IbHbIC PEaKINHU

IlepBble MOMNBITKH KiacCU(UKAIUU XUMUYECKUX 31eMeHTOB. lloHsTHe o
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIETIOYHO3EMENIBHBIE METAJLIbBL,
rajloreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(poTepHbIE
OKCHJIbl U THIPOKCHU/IBI.

ITepunonnueckuit 3akoH. [lepuonnyeckas cucrema XUMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa. KopoTkonepuonHas U JIuHHONEepUoAHas (Hopmbl
ITepuonnueckoii cuctembl xumuieckux 3ueMeHToB . . Menneneesa. [lepuoasl
u rpynnsl. OU3NYECKUM CMBICI TOPAAKOBOIO HOMEpPA, HOMEpPOB IEpHOAa U
IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocTaB aTroOMHBIX saep. W30TOmbl. DIEKTPOHBI.
CtpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHUX DJIEMEHTOB
ITepnonnueckoii cucrems! [[. 1I. MenneneeBa. XapakrepucTuka XMMHUYECKOIO
3JIEMEHTA IO ero noyioxkeHutro B [lepunonnueckoii cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUsl pajnyca aTOMOB XMMHUYECKHMX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB 110 IPYyIIaM U [EPUOLAM.

3nauenune Ilepuoguueckoro 3akoHa u Ilepronnueckoil CUCTEMBI
XMMHWYECKHUX JJIEMEHTOB ISl pa3BUTHA HAyKU W mpakTtuku. . 1. Mennenees —
YUYEHBIN U TPAXKJAHKH.



Xumuueckas cBsa3b. KoBaneHTHas (MOJMsipHAass W HEMOJSIpHAsi) CBSA3b.
DNEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX IJIEMEHTOB. MlOHHAas CBA3b.

Crenenp okuciieHuss. OKHUCITUTEIbHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
ITpouecchl OKMCIIEHUST U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm: H3y4eHUE OOpa3IOB BEIIECTB METALIOB U
HEMETAJUUIOB, B3aWMMOJECHCTBUE THUIAPOKCUIA LHWHKA C PACTBOPAMHU KHCIOT H
IIEJIOYEH, MPOBEICHUE OIBITOB, WUIIOCTPUPYIOIMIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEIIHHBIX peakIuil (ropeHre, peakIuy pa3IoKeHUs, COSTUHEHHUS ).

Mesicnpedmemnbnie ceasu

Peanuzamus MeXNpeaMETHBIX CBs3EH MpU HM3YYEHHH XUMHUM B 8 Kilacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
TIOHATHUH, TaK U IOHSATUM, SBISIONIMXCSI CUCTEMHBIMU JIJI1 OTAECIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OOmme ecTecTBEHHO--HAYYHbIE TOHATHA: HAy4dHbIM (akT, THUMNOTE3a,
Teopus, 3aKOH, aHAJIU3, CUHTE3, KJacCU(pUKAIHs, TEPUOANYHOCTD, HAOIIOICHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHHUE.

®u3nka: Marepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH]I,
M30TOMbI, PATHOAKTUBHOCTD, MOJIEKYJIA, 3JIEKTPUUECKUI 3aps/l, BELIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, PU3NYECKUE BETUUUHBI, €TUHUIIbI
U3MEpEHHUs, KOCMOC, TUIaHEeThI, 3BE3/1b1, CoHIIE.

buonorus: dorocunres, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpaANbl, TOPHBIE TMOPOIH,
TOJIE3HBIE UCKOIMAEMBIE, TOILINBO, BOJHBIE PECYPCHI.

9 KJIACC BewecTBo M XMMHUYECKasl peaKus

[Tepnonnueckuii 3akoH. [lepuognueckas cucreMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHrne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMUYECKUX OJJIEMEHTOB INEPBBIX TPEX IMEPUOAOB, Kalus, KalablUusi U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM BJEMEHTOB B llepmommueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbI XUMUYECKON CBA3U. THITBI KPHUCTAIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
Y BUJIa XUMHUYECKOM CBS3U.

Knaccuduxkanus u HOMEHKIaTypa HEOPraHMUECKUX BEIECTB. X UMUYECKHE
CBOICTBA BEILECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPraHMYECKHX
COEIMHEHNI, TEeHETUYECKAs CBA3b HEOPIaHUYECKUX BEILIECTB.



Krnaccudukamuss XUMHYECKUX PEAKIMA O pa3IuvHBIM TpHU3HaKaMm (10
YHCITy ¥ COCTAaBY YYaCTBYIOIINX B PEAKITUH BEUIECTB, MO TEIIOBOMY (D EKTy, 1o
W3MCHCHHIO CTETICHEH OKUCIICHHSI XUMUYECKHX DJIEMEHTOB, IO 00PaTUMOCTH, TI0
y4acTHIO  Karajmu3aTopa). OJK30- M DHIOTEPMHUYECKHE  peaKlluHy,
TEPMOXUMUYECKHUE YPABHEHUSI.

[Tonsitue o ckopoctn xumuueckor peaknuu. [loHsiTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMUYECKUX peakiusixX. [[oHsATHEe 0 TOMOTe€HHBIX U IeTePOreHHbIX
peakmusx. [Tonstue o katanuse. [ToHsTHE 0 XUMUYECKOM paBHOBecHH. DaKTOPHI,
BIIUSIIONINE HAa CKOPOCTh XUMHUYECKOH PEAKIMHU M ITOJI0KCHHE XUMHUUYECKOTO
paBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE — PEAKLMM, JJIEKTPOHHBIN  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM  peakiuu.  CocTaBieHuWE  ypaBHEHUU
OKHCIIUTEIBbHO--BOCCTAHOBUTENIBHBIX PEAKIMM C MCIOJb30BAHHEM METOA
3JIEKTPOHHOr O OanaHca.

Teopust ~ DJIEKTPOJIMTHYECKOW  AUCCOLMALIAM.  OIEKTPOJIUTBI U
HEIEKTponuThl. KaTuoHbl, aHMOHBI. MeEXaHHW3M JHCCOLMAIMU BEIIECTB C
pPa3IMYHBIMHA BUJAMHA XMUMHUYECKOW CBA3U. CreneHp aucconuanuu. CUIbHBIE U
cJ1a0bI€ 3JIEKTPOJIUTHI.

Peakimun wmoHHOr0o OOMEHa. YCIOBUS TPOTEKAHWUS PEAKIUH HOHHOTO
oOMeHa, TIOJHBIE W COKpalI¢HHBbIC WOHHBIC ypaBHEHHs peakiuii. CBoiicTBa
KHUCIIOT, OCHOBaHUN U COJIeH B CBETE MPEACTABICHUM 00 DIEKTPOIUTUYECKOU
nucconunannu. KauectseHHble peakuy Ha MOHBL. [IoHATHE O TUAPOIM3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJIEISIMU KPUCTAITMYECKUX PEMIETOK HEOPTaHMYECKUX
BEIIECTB — METAJIOB U HeMeTawioB (rpadura v amMasa), CIOKHBIX BEIIECTB
(xopuIa HaTpus ), UCCIICOBAHIE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEeaKIInH
OT BO3ACHCTBHUS Pa3IMYHBIX (PAKTOPOB, HMCCIEIOBAHUE DJCKTPOIPOBOTHOCTH
pacTBOPOB BEIECTB, MpoOIlecca AWCCOIHUAIMM KHUCIIOT, INEI0o4Yel Hu cojei
(BOBMOXHO HCIIOJIb30BAaHUE BHUIEO MAaTEpPUAIOB), IPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOMINX ~ MPU3HAKKH TPOTEKAHWS pEaKIuid HMOHHOTO OOMEHa
(oOpa3oBanme ocanka, BBIJCICHUE Ta3a, OOpa30BaHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIONINX TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIHMA
(ropeHue, peakIiu pa3IoKeHUs, COSTMHECHNUS ), PACTIO3HABAHNE HEOPTaHUIECKIX
BEIIECTB C TIOMOINBIO KAYECTBCHHBIX pEAKIMA HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.



HemeTtanibl u MX coelMHEHUsI

O6miass xapakTtepucThka rajaoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeneHH okuciaeHus. CTpoeHue u pu3ndeckue CBOMCTBa MPOCTHIX
BEUIECTB — TaJOreHoB. XHMMHYECKHME CBOWCTBA Ha IpHUMEpe XJIopa
(B3auMOJIEHCTBUE C MeETaJlylaMH, HEMETajulaMH{, LIeouaMu). XJIOPOBOAOPO/.
ConsiHas KuciaoTa, XMUMHYECKHAE CBOMCTBA, NOJIyYEeHUE, TPUMEHEHHE. [lelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HAa OpraHU3M 4YejlioBeKa. BakHellme XJI0puabl U HX
HAXO0XKJEHUE B IPUPOJE.

O6mras xapakrepuctuka sinemMeHToB VIA-rpynmnsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTENEeHN oKucieHus. CTpoeHue u pu3nuecKue cBOMcCTBa
IOPOCTBIX BEIIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPONHbIE MOJAU(PUKALNU
KHCIIOpOAAa M cepbl. XMMHYECKHE CBOMCTBa cepbl. CepoBOAOPON, CTPOCHME,
busznueckue U XMUMHYECKHEe cBoMcTBAa. OKCUABI CEpbl Kak MpeICTaBUTENU
KHCIIOTHBIX OKCUAOB. CepHasl KUCIO0Ta, (PU3NYECKNE U XMMUYECKHUE CBOMCTBA
(oOmIme Kak MpeAcTaBUTENS Kilacca KHCIOT W cnenuduueckue). XUMHUECKUE
peakuy, JeKalllie B OCHOBE MPOMBIIUIEHHOTO CIocoba MOJMyYeHHUs CEpHOM
KUCIO0THI. [IpuMeHenue cepHoit kuciaoThl. Colu CepHOM KUCIOTHI, KaUeCTBEHHA
peakuus Ha cyinbdar-uoH. HaxoxaeHue cepbl U €€ COCAMHEHUH B IPHUPOJIE.
XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIoIIeH cpeAbl COCIMHEHUSIMH  CEphbl
(KUCIOTHBIE JOXKIM, 3arpsi3HEHUWE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
MPEeIOTBPAICHUS.

OO6mias xapakrepucTHKa 351eMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIEHUS. A30T, paCIpPOCTPAHEHHUE B IPUPOJIE,
(du3nuecKue U XuMU4ecKkue cBoicTBa. KpyroBopor azora B npupoge. AMMUaK,
ero (u3NyecKue U XUMHUYECKHE CBOICTBa, monydyeHue u mnpumeHenue. Conu
aMMOHUS, UX (PU3MUECKHE U XMMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHbl aMMOHUS. A30THasl KUCJIOTa, €€ MOoJlydeHue, pu3ndeckue u
XMMHUYECKHE CBOWCTBa (00IIME Kak MpeICTaBUTENs Kiacca KUCIOT M
cnenuduyeckue). Vcnoiap30BaHHE HUTPATOB W COJEH aMMOHHS B KayecTBE
MUHEPAIbHBIX YI00peHH. XUMHUYECKOE 3arpsi3HEHHE OKpYXKarouleld Ccpeabl
COCIMHEHUAMM a30Ta (KUCIIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3]yXa, IOYBBI U
BogoEMOB). Dochop, ammorpornHble Mogudukamuu docdopa, dunyeckue u
xummuaeckue cporictBa. Okcun docdopa (V) u bochopnas kucinora, Gusndeckue
U XMMHMYECKHUE CBOMCTBa, noiyuyeHue. Mcnonws3zoBanue ¢ocdaroB B KayecTBe
MHUHEpaJIbHbIX YA00pEHUH.



O6m1as xapakrepucTuka 3aeMeHToB [V A-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKHUCJICHUS. YTIEpOd, aJUIOTPOIHBIC
Moau(pUKALIUKM, paclpoCTpaHEeHHWE B mpupojae, (U3UYECKHE U XUMHYECKUE
cBoiicTBa. Ajncop6uusi. KpyroBopot yrieposa B npupojie. OKCUbI yriiepoaa, ux
dbu3uYeckrue M XUMUYECKHUE CBONCTBa, JEHCTBUE HA >KUBBIE OpPTraHU3MBI,
MOJIYYEHHUE U MPUMEHEHHE. JKOJOTMUECKUEe MPOOJIEMbI, CBSI3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a T100aabHOTO MOTEIUICHHWS KIIMMaTa, IMapHUKOBBIMA
addekT. YronpHas KHUCIIOTa U €€ COJU, X (PU3HYECKHUE U XUMUYECKHE CBOMCTBA,
nojlydeHue | TpuMeHeHue. KadecTBeHHas peakuusi Ha KapOOHATHOHBI.
Hcnons3oBanre kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIILICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHauanbHble MOHATUSL OO0 OpPraHMYECKHUX BEIIECTBAX Kak o
COCIMHEHUSAX Yyriiepoja (MeTaH, 3TaH, 3TWIEH, aleTUJIEH, 3TaHOJ, TIUIEPHH,
YKCYCHasi Kucjorta). [IpupojiHble HMCTOYHHMKH  YIiIe€BOJAOPOJOB  (YroJib,
NPUPOAHBIN ra3, HedTh), MPOIYKTHI UX MepepadoTku (OEH3UH), UX POJIb B OBITY
U TpoMbIliIeHHOCTU. [ToHsATHE 0 OMOIOTMYEeCKH Ba)KHBIX BEIECTBAX: KUpPaAX,
Oenkax, yrieBojax — U UX POJIU B KU3HHU YeloBeKka. MaTepuaibHOE €UHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemumnii, ero ¢usnuecknue M XUMHUECKHE CBOWCTBA, IOJyYCHUE U
npumeHeHue. CoeauHeHus KpemMHus B mpupone. OOmme mnpeactaBieHust 00
okcuge kpemuus (IV) u kxpemuueBoit kucinore. CUIMKATHI, UX UCTIOJIb30BAaHUE B
OBITY, B POMBIIIUICHHOCTH. BakHeHIIIMe CTPOUTENIbHBIC MaTepHaIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [Ipobiembl 0€30macHOro UCIOJIb30BAHUS
CTPOUTEJIbHBIX MAaTEpPUAJIOB B MOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:  HU3ydeHHE OOpa3llOB HEOPraHMYECKUX
BEILIECTB, CBOWCTB COJIIHOM KHMCIJIOTBI, IIPOBEICHUE KAaUYECTBEHHBIX PEAaKUMK Ha
XJIOPUJI-MOHBI U HAOIOZEHUE PU3HAKOB UX MPOTEKAHMS, OIBIThI, OTPAXKAIOIINE
bu3ryuecKkue 1 XMMUYECKUE CBOMCTBA TAJION€HOB U UX COEAUHEHUHN (BO3MOXKHO
HCIOJIb30BAaHUE BHJIEOMATEPHUATIOB), O3HAKOMJIEHHE C 00pa3lamMu XJIOPHUIIOB
(raoreHuIoB), O3HAKOMJICHHE ¢ oOpaslaMu cepbl U €€ COCAUHECHUSIMU
(BO3MOXKHO HCIIOJIb30BAaHUE BHUJEOMATEpPUATIOB), HaOJIOACHUE IIpoliecca
oOyrnuBaHMs caxapa MoJ JEeHCTBHEM KOHIEHTPUPOBAHHOW CEPHON KHUCIIOTHI,
M3YYCHHE XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOW KHUCIIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha Ccyibhar-uoH U HaONIOJCHHEe TpU3HaKa e¢€
MPOTEKaHMs, 03HAKOMJIEHHUE C (PU3NYECKMMHU CBOMCTBaMU a30Ta, hochopa u ux
COEIMHEHUN (BO3MOXKHO HCIIOJIb30BaHHWE BHUIEOMATEpPUAIOB), OOpa3LaMu



a30THBIX M (POCPOPHBIX yIOOPEHHH, MONyUeHHE, COOMpaHue, pacro3HaBaHue U
M3y4YCHUE CBOWCTB aMMMAKa, IMPOBEICHUE KAYECTBEHHBIX pEaKIMid Ha HOH
aMmMoHuss U (Qocdar-uoH U H3yUYEHHE TPUZHAKOB HMX MPOTEKaHUS,
B3aMMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI ¢ MEAbI0 (BO3MOXKHO
WCIIOJIb30BaHUE BHUEOMATEPUATIOB), M3YUYEHHE MOJEJeHd KPUCTATTUMYECKUX
pemeéTok anMasa, rpadura, QpynepeHa, 03HaKOMJIEHUE ¢ TPOLIECCOM acOpOIUU
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOrasa,
MoJIydeHue, coOupaHue, paclio3HaBaHUEe U M3yYEeHHUE CBOMCTB YTJIEKUCIIOrO Tra3a,
MPOBEJICHNE KAUYECTBEHHBIX PEAKIIMA Ha KapOOHAT M CUIIMKAT-UOHBI M U3yUCHUE
MPU3HAKOB MX TMPOTEKAHUs, O3HAKOMJIEHHE C TMPOAYKIMEW CUIUKATHOU
MIPOMBIIIJIEHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a]1a4 110 TeMe «BakHeiue
HEMETAJUIbl U UX COCTUHECHUSI».

MeTauuibl 4 UX COeTUHEHMS

OOmias xapakTepUCTUKAa XHMHYECKHX DJJEMEHTOB — METalJIoOB Ha
OCHOBAHMU UX IMOJIOKEHUS B [leprnoanyeckor CUCTEME XUMMHUYECKUX 3JIEMEHTOB
. Y. MenneneeBa u crpoeHusi atToMoB. CTpoeHHE MeTauioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKas KpUCTAJUIMYECKash PElIETKa. DJICKTPOXUMUUECKUM Psifl
HanpspKeHU MetajuioB. PU3WYECKUE W XUMHUYECKHE CBOWCTBA METAJIJIOB.
OO6mue cnocoObl TosiydeHus MeTauioB. [loHATHE O KOpPpPO3WHM METAJLIOB,
OCHOBHBIE€ CIOCOOBI 3amIUThl HUX OT Koppo3uu. CmnaBbl (cTallb, YYI'YH,
JTIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIICHHOCTH.

[IlenoynbIe METAITIBL: TTOJIO)KEHKE B [ leproanyeckon CUCTEME XUMUYECKUX
anemeHTOB [[. 1. MeHnneneeBa, CTpO€HUE UX aTOMOB, HAXO0XKJICHUE B MPUPOJIE.
dusnyeckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HATpHs U Kanus). OKCUIbI U
TUAPOKCHUIIBI HATpuUsi U Kanus. IIpUMEHEHHE IIEeNOYHBIX METalIOB M HX
COCAMHECHUM.

[[lenoyHO3eMENbHBIE METAUIBI MAarHii W KajbIMWA: TOJOXECHHUE B
ITepuoguueckoit cucreMe xumudeckux 3neMmeHToB 1. . MenaeneeBa, ctpoeHne
WX aTOMOB, HaxOXJcHHE B mpupojc. PU3MYECKHEe M XUMHUUYECKHE CBOMCTBA
MarHus W Kajaplius. BakHeimume coenuHeHUs Kadblus (OKCHI, THAPOKCHI,
conn). JKECTKOCTh BOJIbI M CIIOCOOBI €€ yCTpaHEHHUSI.

AntoMuHui: TIONOXKEeHHe B lleprognueckod CUCTEME XHMHUYECKHUX
snemeHTtoB J[. M. MennaeneeBa, CTpoeHHE aTOMa, HAXOXKIEHHE B MPHUPOIE.
dusnyeckue M XUMUYECKHE CBOWCTBA amtoMuHMS. AMQOTepHBIE CBOICTBa
OKCHJIa ¥ TUIPOKCH]IA AITFOMUHUS.



Kenezo: nonoxenue B Ilepuoandeckoit cucteMe XUMHUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpO€HUE aTomMa, HaxXOXJIeHUE B npupone. OPusndeckue u
XUMHUYECKUE cBoWcTBa xkene3a. Okcuabl, ruapokcuabl u conu kenesa (II) u
skenesa (III), ux cocta, CBOMCTBA U MOTyUYCHHUE.

Xumuueckuii IKcnepumeHm. O3HAKOMIICHHE C OOpa3llaMH METAJIOB H
CIUTaBOB, WX (DU3WYSCKHUMH CBONCTBAMH, HM3YUCHHE PE3YJIbTATOB KOPPO3UHU
METaJUIOB  (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUAIOB), OCOOECHHOCTEH
B3aUMOJICHCTBHSI OKCHUIA KaJIbIIMsI M HATPHS C BOJION (BO3MOKHO MCITOIb30BAHUE
BHJICOMATEpPUAJIOB), UCCIEIOBAHUE CBOMCTB JKECTKOM BOBI, MPOIleCcca TOPEHUs
JKere3a B KUCJIopoie (BO3MOXKHO UCIOJIb30BAHUE BUACOMATEPUAIIOB), TPU3HAKOB
MPOTEKAHUSI KauYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajblvs, aJlOMUHUSA,
uuHKa, xenesa (1) u xxenesa (III), menu (11), HabmroneHME U ONTUCAHUE MTPOIIECCOB
OKpalllMBaHUS TUIAMEHM MOHAMH HATpus, Kajduid U Kajiablus (BO3MOXHO
WCIIOIb30BaHUE BHUICOMATEPHUATIOB), HCCIeq0BaHHe aM(pOTEPHBIX CBONCTB
TUPOKCHIA AJTIOMUHMS W TUJPOKCHJA IIMHKA, PEHICHHE AKCIEPHUMEHTAIbHBIX
3a71a4 1o TeMe «BaXHeNe METAIbl U UX COCTUHEHUS.

XHMHUSA M OKPY:KaIOLIas cpeaa

BemecTtBa n marepuanbsl B OBCEAHEBHOM KU3HM 4eJoBeKa. be3omacHoe
MCIIO0JIb30BaHUE BEIIECTB M XUMUUYECKUX peakiuil B ObiTy. [lepBasi moMols npu
XUMHUUYECKHUX 0KOrax W OTPaBIICHUSX.

XUMHYECKOE 3arps3HEHUE OKpY Karolieh cpeabl (IpeaeabHas 10mycTuMas
KOHIIeHTparus BemiecTs, Aanee — [1JIK). Poias Xxumuu B pereHnn 3K0I0rnueCcKux
npoOneM. Xumuueckuil IKcnepumenm:

M3y4eHHEe 00pa3iioB MaTEpHUaIOB (CTEKII0, CIIaBbl METAJIOB, MOJIUMEPHBIE
MaTepHaIbl).

Meosicnpeomemnuwle ceasu

Peanuzanus mMexmnpeaMeTHBIX CBsI3ed MpU M3yYEeHUU XUMHUHU B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 MCIOJIb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAayYHBIX
MOHSITUM, TAK U IOHSTUH, SIBISIOMINXCSI CHCTEMHBIMU JIJIs1 OTJIETLHBIX MPEMETOB
€CTECTBEHHO--HAYYHOTI'O LIUKJIA.

OO0uue ecTeCTBEHHO-HAY4YHbIE MOHITHUS: HAY4YHbIM (DAKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiIacCU(pUKalUsi, MEePUOAUIHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOJCIMPOBAHUE, MU3MEPEHHE, MOJIEb, SIBIICHHE, MAPHUKOBBIN
s eKT, TEXHOIOT U, MaTepHAIbI.

®dusuKa: Marepusi, aToM, 3JIEKTPOH, MHPOTOH, HEUTPOH, HMOH, HYKJIH]I,
W30TOIbI, PaJIMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKHUM 3apsijl, MPOBOHMKH,



MOJTYTIPOBOJIHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEIECTBO, TENIO, OO0BEM,
arperaTHoe  COCTOSIHME  BellecTBa, Ta3,  pacTBOpP,  PacCTBOPUMOCTb,
KpUCTAJJIMYecKasi pemeérTka, CIulaBbl, (U3WYECKHe BEJIWYWHBI, €IUHUIIBI
U3MEpPEHUs, KOCMHYECKOE TPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.
buonorus: ¢orocunres, asixanue, 6uochepa, IKOocUCTEMa, MUHEPATBLHBIC
yI0OPEHMSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIECTBA.
['eorpadus: armocdepa, ruapocdepa, MuUHEpasbl, TOPHbIE TOPOJIBI,
MOJIE3HBIE NCKOIAEMBbIE, TOIJIUBO, BOJIHBIE PECYPCHI.
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJbBTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOEHHUS NPOrpaMMbl OCHOBHOI'O OOILEro
o0pa3oBaHus JOCTUTAlOTCA B XOJ€ OOYYEHUS XMMHUU B €AUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOW  JIEATEIbHOCTH B COOTBETCTBHM C  TPAAULMOHHBIMU
POCCHMCKMMU COLIMOKYJBTYPHBIMH M JTyXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMH,
NPUHATHIMU B OOIECTBE MpaBWIAMH U HOPMaMU MOBEIACHUSI U CIIOCOOCTBYIOT
IpoleccaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALUN O0yUYarOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXAIOT TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATBCSI CUCTEMOM MO3UTUBHBIX LEHHOCTHBIX OpPUEHTALUUA H
pacIIMpEeHue OMbITa JETENHbHOCTA HA €€ OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

IIEHHOCTHOT'O OTHOILLICHUSI K OT€YECTBEHHOMY  KYJIbTYPHOMY,
MCTOPUYECKOMY W HAYYHOMY HACIEIHUIO, NMOHMMAHHS 3HAYCHHUS XUMHYECKOU
HAayKH B YKU3HH COBPEMEHHOI'O0 OOIECTBa, CIIOCOOHOCTH BIIaJIETh JIOCTOBEPHOM
nHpopMamueii o TepedoBBIX JOCTHXKCHHUSX MW OTKPBITHSAX MHPOBOM U
OTCUECTBEHHOM XHWMHH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOMCTBE MUpPa U OOIIECTBA; 2) TPAXKIAHCKOT0 BOCIIMTAHMA: IPEACTABICHHUS
O COLIMAJIbHBIX HOPMaX U MpaBWIaX MEAKINYHOCTHBIX OTHOIIEHUM B KOJIJIEKTUBE,
KOMMYHHUKAaTUBHOU KOMITIETEHTHOCTH B 0O0IIIECTBEHHO MIOJIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOW U JPYTrUX BHUAAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOHM JEATEIbHOCTH MPH BBIITOJIHCHUN
y4eOHBIX, MO3HABATEIBHBIX 3aJ1a4, BHIMIOJHCHHUH XHMHUYECKHUX SKCIIEPHMEHTOB,
CO3JJaHUHU YYEOHBIX IIPOCKTOB, CTPEMJICHHS K B3aUMOINOHHMAHHIO U
B3aMMOIIOMOIIIM B TIpoIlecce JTOH y4eOHOM JeATeTbHOCTH, TOTOBHOCTH



OLICHMBATh CBOE TIIOBEACHHUE WU IMIOCTYIIKK CBOHX TOBapHHleﬁ C IIO3HMIHUH
HPaBCTBCHHBLIX U IIPABOBBIX HOPM C y‘IéTOM OCO3HaHMUA HOCJIGI[CTBI/Iﬁ IOCTYIIKOB,

3) LHEeHHOCTH HAYYHOI0 MO3HAHUS . MHUPOBO33pPEHYECKUE
MPEACTABICHNUS O BEIIECTBE M XUMUYECKOM pEaKIuu, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKM M COCTABJISIOLIME OCHOBY IS
MMOHUMAaHUs CYIIIHOCTH HAyYHOM KApTHUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOABI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOIHON
Cpelloil, O POJIM XMMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH; IO3HABATEIbHbIE
MOTUBBI, HAIIPaBJIEHHbIE HA MTOJy4YE€HUE HOBBIX 3HAHUH 110 XMMHH, HEOOXOAUMBbIE
Ui OOBACHEHUS HAOJIOJAaeMbIX IPOLECCOB M SBJIEHUH, MO3HABATEIbHOM,
UHPOPMAIIMOHHONM M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCJIE HaBbIKOB
CaMOCTOSTENBLHON pabOoThl C y4eOHBIMU TEKCTaMHU, CIPABOYHOM JUTEpaTypOM,
JOCTYIIHBIMM TEXHUYECKUMHU CPEIACTBAMU HH(POPMALMOHHBIX TEXHOJIOTHIA;
UHTEpPEC K OOY4YEHMI0O M IO3HAHHIO, JOO3HATEIbHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K €caM000pa3oBaHUIO, MPOEKTHOM U  HUCCIEI0BATENbCKON
JeSITeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIC€HHOCTH U YPOBHS 00Y4YEHHS B
JladbHEHIIEM;

4) (¢opMHUpOBaHNs KYJbTYPbI 3A0POBbSI. OCO3HAHHWE ILIEHHOCTH
KU3HU, OTBETCTBEHHOIO OTHOUIEHUSI K CBOEMY 3/I0pOBbIO, YCTAaHOBKM Ha
30pOBBIA 00pa3 >KW3HHU, OCO3HAHUE IMOCIEICTBHI W HENpUATHE BPEAHBIX
MPUBBIUEK (YIOTPEOJICHHs aJKOrojsl, HAPKOTUKOB, KypEHUs), HEOOXOAUMOCTH
coOMoeHUsT TMpaBuil OE30MACHOCTH TMpU OOpallleHMH C XUMHUYECKUMHU
BEIIIECTBAMHU B OBITY U pealIbHOW )KU3HH; 5) TPYA0BOI0 BOCIIMTAHUS

MHTEpEC K MPAKTHUECKOMY HU3Y4EHHI0 Ipodeccuil U Tpylaa pa3iudyHOro
pofa, yBaKE€HUE K TPYAY U pe3yibTaTaM TPYAOBOU AESITEIbHOCTH, B TOM YHCIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUI MO XMMHH, OCO3HAHHBIN BBHIOOD
WHAUBUIYAJIbHOM  TPAaeKTOPUM MPOJOJDKEHHS o0pa3oBaHHA C  Y4ETOM
JUYHOCTHBIX UHTEPECOB M CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U
NOTpeOHOCTEH, YycCHemHoW MNpodhecCUOHATIBHON NESITENbHOCTH W pPa3BUTHUS
HEOOXOAMMBIX YMEHHH, TOTOBHOCTb aJaNTHPOBAThCS B MPO(ECCHOHATBHOM
cpexne;

6) DJKOJOrM4eCKOro BOCHUTAHUS: DKOJIOTMYECKH IeIecoodpa3zHoe
OTHOIIEHHE K TMPUPOAE KaK MCTOYHUKY >KM3HM Ha 3emie, OCHOBE €€
CYILIECTBOBaHMsI, MOHMMAaHWE IIEHHOCTH 3J0pOBOro M Oe30macHOro obpasza
JKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY H
NICUXUYECKOMY 3/I0pOBbIO, OCO3HaHHME IIEHHOCTH COOJIIOJICHUSI TpaBUII



0e30MacHOro MoBeAeHUs NpHU paboTe C BELIECTBAMHU, a TAKXKE B CUTYyalUAX,
YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIOJIEH; CIIOCOOHOCTH NMPUMEHATHh 3HAHUS,
MOJy4yaeMble TMPU MU3YYEHUM XUMHM, JI PELUICHUsS 3a4ay, CBSA3AHHBIX C
OKpYKarolled MNPUPOJHOW CPENOH, MU MOBBIIICHUS YPOBHSI JKOJIOTMYECKOU
KYJIbTYpbl, OCO3HaHHA TJI00aJBbHOTO XapaKTepa SKOJOTMYECKHX MpoldieM u
IyTEW UX PELIEHUs MOCPEACTBOM METOAOB XUMHUH, 3KOJIOTUYECKOTO MBIIIUICHUS,
YMEHHUSI PYKOBOACTBOBAaTHCS KM B II03HABATEIbHOW, KOMMYHUKATHBHOM W
COLMAJIbHOM ITPAKTHUKE.
METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpenMETHBIX pe3yJbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33pEHUSI OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpus,
MPUHIIUIL, TUTIOTE3a, PaKT, CUCTEMA, IIPOLIECC, SKCIIEPUMEHT U JPYTOE. ), KOTOPbhIE
HCIIOB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETaX M MO3BOJISIOT HA
OCHOBE 3HAHUU M3 ITUX MPEAMETOB (HOPMHUPOBATH MPECTABICHUE O IIETOCTHON
HAy4YHOW  KapTUHE MHpa, U  yHUBEpPCAIbHbIC  y4eOHbIE  JCHCTBUSA
(mo3HaBaTeNnbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE ), KOTOPbIE 00ECTICUHBAIOT
dbopMHUpOBaHHE TOTOBHOCTH K CaMOCTOATEIHLHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO YueOHOU nearenbHOCTU. [lo3HaBaTe/ibHbIE YHHUBeEPCAIbHbIE
yueOHble aeiictBusi ba3zoBble Jiornueckue JeiicTBUA:

YMEHUSI UCIOJb30BATh MPHUEMBI JIOTUYECKOIO MBIIIJICHHUS MPU OCBOCHUU
3HAHUU: PACKPHIBATH CMBICT XUMHUYECKUX MOHITUHN (BBIIENSATh UX XapaKTEPHbIC
MPU3HAKH, YCTAHABIMBATh B3AUMOCBA3b C JPYTUMH MOHATHUSIMU), UCTIOJIb30BATh
MOHSTHS JJ11 OOBSICHEHUS OTACNIBbHBIX (DaKTOB U SIBJICHUH, BEIOMpPATh OCHOBAHUS
U KPUTEPUU JJI KJIacCU(DUKAIIUU XUMHYECKUX BEUIECTB M XUMUYECKUX PEaAKIIUH,
yCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXKIY OOBEKTaMU H3y4YCHWS,
CTPOUTH JIOTMYECKHE paCCYXICHUs (MHAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTHUU), JENaTh BBIBOABI U 3aKIIOUYCHHS; YMEHUE MPUMEHSITH B MPOIECCE
MO3HAHUS TOHATUA (MPEIMETHbIE W METANpPEIMETHBIE), CHUMBOJHMYECKHUE
(3HAKOBBIC) MOJIETH, HCIOJIB3YyEMbIE B XUMHUHU, NPEOOPA30OBBIBATH IITHPOKO
IIPUMEHSEMBIE B XHMHUU MOJICIIBHBIC IPEICTABICHHUS — XWUMHYECKUM 3HAK
(cuMBOJII DJIEMEHTA), XUMUYecKasi popmylia U ypaBHEHHE XUMHUUYECKOU pPeaKkiuu
— MpU pellIeHUH Y4eOHO-TIO3HABATENbHBIX 3a7a4, C YYETOM 3THX MOJEIbHBIX
MPEJICTABJICHUN BBISBISATH W XAPAKTEPU30BATH CYLIECTBEHHBIE TPU3HAKU
U3y4yaeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB M XHUMHYECKUX PEaKIHil,
BBISIBJISITh  OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-CIEJICTBEHHBIE CBSI3U W
MIPOTHUBOPEUHS B U3YUAEMBIX MPOLIECCAX U ABJIECHUAX.



Ba3oBble ucciienoBarejabckue 1eCTBYA.

YMEHHE UCIOIb30BaTh MMOCTABJICHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA
MO3HAHUA, a TaKXe B KAaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPaBUILHOCTH BBHICKA3bIBAEMBIX CY>KIEHUM; TPUOOPETEHHE OMBITA TIO
IUIAHUPOBAHUIO, OPTaHU3AMU U IMPOBEACHUIO YUYEHHUYECKUX JKCIIEPUMEHTOB,
yMeHue HaOJ01aTh 32 XOJIOM IMPOoIecca, CAMOCTOSTEIbHO TPOrHO3UPOBATh €ro
pesyabTar, GopMyaupoBaTh 000OIIEHHUS W BBIBOABI MO  pe3yjbTaTam
IIPOBENEHHOIO OIBITA, UCCIIEIOBAHMS, COCTABIATH OTYET O NPOJECIAHHON padoTe.

PabGora ¢ undopmanmeii:

yMEHUE BBIOMPATh, AaHAIM3UPOBATH W HWHTEPIPETHPOBATH HH(POPMAIIHIO
Pa3JIMYHBIX BUIOB U ()OPM MPEACTABICHHUS, TOTYy4YaeMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4yHO-TIONYJISIpHASL JINTEPATypa XUMHUYECKOTO COJIEpKAHHUs, CIPABOYHbIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUECKH OILIEHUBATh MPOTHUBOPEUUBYIO U
HEJOCTOBEPHYIO HMH(POPMAIIMIO; YMEHHME MPUMEHSATHh pa3Iu4yHble METOIbl U
3anpocsl NpHU MOUCKE M O0TOOpe MH(OpPMAUU M COOTBETCTBYIOIIMX JAHHBIX,
HEOOXOUMBIX JIJIi  BBIMOJHEHHS Y4YEOHBIX M TO3HABATEIbHBIX 3ajad
ONpEACIEHHOI0 THUIA, NPUOOpPETEHHE OMbITa B OO0JACTH HCIOJIb30BAHUSA
MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUM, OBJAJICHUE KYJIbTYypOu
AKTUBHOI'O HCIIOJIb30BaHUSl PA3JIMUYHBIX MOUCKOBBIX CUCTEM, CaMOCTOSTEIbHO
BBHIOMpATh  ONTUMaIbHYIO  GOpMy  TpeacTaBlieHUS  HUHPOpMALUA U
WUTKOCTPUPOBATh PEIIAEMbIE 3a/1a4d HECIOKHBIMH CXEMaMH, AUarpamMMaMu,
npyrumu popMamu rpadUku M UX KOMOWHALUSIMHU; YMEHUE HUCIIOJIb30BaTh U
aHAJIM3UPOBATH B TIpOLECCEe YYEOHOW M HUCCIEAOBATENbCKOW JESITENbHOCTU
uHpOpMaLIMI0O O BIUSHUM MPOMBIIIJIEHHOCTH, CEJIBCKOI0 XO35WCTBa U
TPAHCIIOPTa HA COCTOSIHUE OKPY>KAIOIe MPUPOTHOUN CpeIbI.

KoMMyHUKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe TeCTBHS:

YMEHHUsI 3aJ]aBaThb BOMPOCHI (B XOAe Auayiora W (Wiau) IUCKYCCHUHU) TIO
CYIIECTBY OOCYXKTaeMoil TeMbl, (OpMYIUPOBATh CBOW  MPEIJIOKEHUS
OTHOCHUTEJIbHO BBINIOJIHEHUS MPEJIOKEHHON 3a7aud; YMEHHUS NpPEACcTaBiIsATh
MOJIYYEHHBIE PE3yJbTaThl IIO3HABATEILHOW NEATEIBbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaxX; JenaTh IPE3EHTAlUUI0 PEe3yJbTaTOB BBINIOJIHEHUS
XUMHYECKOr0 SKCIIEPUMEHTA (J1a00paTOPHOro OMbITa, 1a00pPaTOPHOM PabOTHI IO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOIrO MPOEKTAa); YMEHHUSA Y4eOHOro
COTPYJIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM TIO3HABATEIILHOM U
MCCIIEZIOBATEIBCKOM NIEATEIHHOCTH NPU PEIICHWH BO3HUKAIOIIUX MPoOieM Ha
OCHOBE y4éTa OOIINX NHTEPECOB U COTIACOBAHUS TO3UIUH (00CYKIeHNs, 0OMEH



MHEHUSIMH, «MO3IOBBIE IITYpMBD», KOOPAMHALMS COBMECTHBIX JIEHCTBHH,
OIpe/IeNICHHE KPUTEPHUEB IO OLICHKE KaueCTBA BBIITOJIHEHHOW PabOThI U JIpyrue).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe 1CHCTBHA:

YMEHHE CaMOCTOSITENIBHO ONPENENATh LEIU NEATEIbHOCTH, INIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MIPU HEOOXOAUMOCTU KOPPEKTHUPOBATH CBOIO
JesITeNbHOCTh, BbIOMpaTh Hanbonee 3((HeKTUBHBIE CIIOCOOBI PEIIEHHs YUeOHbIX
Y T03HABaTENbHBIX 337a4, CAMOCTOSITEIBHO COCTaBIIITh WIH KOPPEKTUPOBATH
MPEJIOKEHHBI AJNTOPUTM JEUCTBUM MpPU BBIIOJIHEHUM 33JaHUU C YYETOM
NOJIyY€HUS] HOBBIX 3HAHMN 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M peaKLusX,
OLICHUBATh COOTBETCTBUE IIOJIYYEHHOI'O PE3yJIbTaTa 3asABJICHHOU LIEJIM, YMEHUE
MCIIOJIB30BAaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEUIAraeMbI€ B YCIIOBUM 3aJaHU.

INPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pPE3yJIbTAaTOB II0 OCBOCHHIO O0S3aTENbHOIO
COJIEp>KaHMsI, YCTAHOBJIEHHOI'O JIaHHOM (enepanbHO pabodeil mporpamMmoi,
BBIJICIIAIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
JIercTBUH, crenuduyeckue I8 NpeIMETHOW obnmacth «XUMHS», BHIBI
JNEATENIbHOCTH 10 TIOJIYYEHHIO HOBOIO 3HAHMUA, €ro HHTEPIPETALNH,
peoOpa30BaHUIO U IPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX U HOBBIX CUTYyalUsX.

K koHny oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMA:

pacKpbIBaTh CMbICI OCHOBHBIX XUMUYECKUX MOHSATUI: aTOM, MOJIEKYa,
XUMHMUYECKHUN 3JIEMEHT, MPOCTOE BELIECTBO, CIOXKHOE BELIECTBO, CMECH
(omHOpOIHASI M HEOJHOPO/IHASA), BAJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAs
Y MOJIEKYJISIpHasi Macca, KOJIMYeCTBO BELIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J0Ji1 XMMHUYECKOIO 3JEMEHTa B COEIWHEHHH, MOJISPHBIN
00BbEM, OKCH[, KHUCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPHULATEIbHOCTD,
CTENEHb OKHUCIJIEHUS, XUMUYECKasi peakuus, Klaccu(pukanus peakuui:
peaKuu COEOUHEHMsSI, pEaKLUUU pPAa3N0oKEHHs, PEaKUuu 3aMeEIIeHMs,
peakuuu 0OMeHa, 3K30- U S3HA0TEPMUYECKUE PEAKIINH, TEITOBOM 3 PexT
peakuuH, siApO aToma, AJIEKTPOHHBIN CIOW aToMa, aTOMHasi OpOuUTalb,
paauyc aroma, XUMH4YECKas CBS3b, MOJSIpPHAs W  HENOJISIpHas
KOBaJICHTHAsl CBSI3b, MOHHAs CBsI3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10J1s BellecTBa (IIPOLEHTHAs! KOHIIEHTpalKs) B pacTBOPE;

*  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHSATUH WU
NPUMEHSTH ATH MOHATHS MPU ONKMCAHUM BEIIECTB M UX MPEBPAIllCHHIA;



UCIIONIb30BaTh XHMMUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHUS (QOpMyIl
BEUIECTB U YPABHEHUN XUMUYECKUX PEaKIIUIA;

OINPEAENATh BAJIEGHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX,
CTENEHb OKHCIEHUS DJIIEMEHTOB B  OWHAPHBIX COEIMHEHHMSX,
NPUHAIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHUH IO
dopmynaMm, BHUA XUMHYECKOH CBs3UM (KOBaJIGHTHass M HWOHHAasA) B
HEOPraHMYECKUX COEINHEHUSX;

packpsiBath cMbich Ilepunommueckoro 3akoHa JI. M. MenneneeBa:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOAUYECKON 3aBHCUMOCTU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB OT X IoiokeHus B [lepuonuueckoit cucreme,
3aKOHOB COXPAaHEHHsS MacChl BEUIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;

ONMKCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepmonnueckoi
CUCTEMbl XHMHMYECKMX DJIEMEHTOB: pa3jiMyaTh TOHATUSA <«IJIaBHAs
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpynma)», mansie
u OoJIbIIME MEPUO/IBI, COOTHOCUTh 0003HAYEHHSI, KOTOPhIE UMEIOTCS B
tabnuue «llepmonnueckass cucrema XuUMHUecKMX 3aemeHToB JI. H.
MenzeneeBay € YHCIOBBIMH XapaKTEPUCTUKaMH CTPOEHHSI aTOMOB
XUMHYECKUX D3JIEMEHTOB (COCTaB M 3aps] sjapa, o0llee Yucio
AJIEKTPOHOB U PACTIPEACICHUE UX IO SJIEKTPOHHBIM CJI0SIM);
KJacCU(UIMPOBaTh  XMMUYECKHE  DJIEMEHTHI,  HEOPraHWYECKUE
BELIECTBA, XUMUYECKUE PEAKIMH (10 YUCITY U COCTABY YUACTBYIOLIUX B
pEaKIMy BEIIECTB, IO TETIOBOMY 3P hEKTy);

XapaKTepu30BaTh (OMMUCHIBATh) OOIINE XMMHUYECKHUE CBOMCTBA BEILIECTB
pa3IMYHBIX  KJIACCOB,  MOATBEpXJas  ONUCAHHE  IMPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINA;
IPOrHO3UPOBATh  CBOMCTBA BEUIECTB B  3aBUCHUMOCTH OT HX
KAUeCTBEHHOI'0 COCTaBa, BO3MOYKHOCTH IPOTEKAHUS XHUMHYECKHUX
MPEBPALICHUN B PAa3JIMYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSPHYK) MACCHI
BEUIECTB, MAacCCOBYIO JIOJI0 XHMMHYECKOrOo »3JeMeHTa 1o (opmyie
COEMHEHHUs, MacCOBYIO [OJII0 BELIECTBA B pacTBOpE, IPOBOIAUTH
pacy€Thl 0 YPABHEHUIO XUMUYECKOMN pEeaKINH;

OPUMEHATh OCHOBHBIE ONEpPALUU MBICIUTEIbHON NEATEIbHOCTH —
aHaJIM3 ® CHHTE3, CpaBHEHHE, O0O0O0OIEHHWEe, CHCTEeMaTH3aIuIo,
KJIACCU(PUKAIUIO, BBISBICHHE NPUYMHHO--CIEACTBEHHBIX CBSI3€H — IS



U3Yy4EHUS CBOICTB BEIIECTB U XUMHYECKHX  pEeaKIHi,
€CTECTBEHHOHAYYHBbIE METO/bI MO3HAHUS — HAOIOJIEHUE, U3MEPEHHUE,
MOJICIMPOBAHUE, IKCIIEPUMEHT (pEasIbHbIA U MBICIICHHBIN);

CI€AOBaTh TMpaBWIaM  IOJb30BAHMS XHUMHUYECKOM TMOCYyIOW U
7abopaToOpHBIM O0OpPYAOBaHUEM, a TakKXKe MpaBWiaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKLUUSIMU II0 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OMNBITOB MO TMOJYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BelIecTB (BOAOPOJAa M KHUCIOPOAA), MPUTOTOBJICHUIO
pPacTBOPOB C ONPENEIEHHOW MAaCCOBOM JI0JIEU pACTBOPEHHOIO BEILIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  SKCIEPUMEHTHI  TIO
pacliO3HABAaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbIO
WHANKATOPOB (TakMyc, ¢peHondTanernH, METHIOPAHX U IPyTUe).

K xonmy oOydenuss B 9 kjacce mpeIMETHBIE Pe3ylbTaThl HA 0a30BOM

YPOBHE JIOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

PACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX TMOHATHH: XUMUYECKUU
DJIEMEHT, aTOM, MOJIEKYJIA, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAIECHTHOCTb, JIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHCJIEHHS, XUMUYECKas peaKlysl, XUMUYECKasl CBA3b, TEIUIOBOM 3(pPeKT
peakuuu, MOJb, MOJSPHBIA O00BEM, PACTBOP, OIIEKTPOIUTHI,
HEIJIEKTPOJIUTBI, JJIEKTPOJIUTHYECKAsl NUCCOLMALUA, PEAKIIUU UOHHOIO
oOMEHa, KaTajau3aTrop, XWUMHUYECKOE paBHOBECHE, OOpaTUMble U
HeoOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBHUTENIb, OKHUCIEHHME W  BOCCTAHOBJICHHUE,
ajuioTponusi, aMpOTepHOCTh, XUMUYECKas CBSI3b (KOBAJICHTHAs, MOHHAS,
METAJUTNYECKasl), KPUCTAUIMYECKAsl PpEUIETKa, KOppO3HUs METaJUIOB,
CIUIaBbI, CKOPOCTb XHMHMYECKOM pEaKUUH, MNPEIEIbHO IONMyCTUMAas
koH1eHTpauus [1JIK BemecTsa;

WUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKHX IMOHATHI H
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY JJIsi COCTaBICHHS (PopMyIl
BEILIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUM;

ONpPENENATh BAJICHTHOCTD U CTENIEHb OKUCIIEHUSI XUMUYECKHUX 2JIEMEHTOB
B COCIMHEHUSAX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY Kilaccy COeAMHEHUM no (opmynaM, BUA XUMHUYECKOU
CBs3M (KOBaJEHTHAsi, MOHHAs, META/NINYecKas) B HEOPraHWYeCKHUX
COCAMHEHUSX, 3apsi/i MOHA M0 XUMUYECKON (hopMylie, XapaKkTep Cpelibl B



BOJHBIX pacTBopax HEOPraHUYECKHUX COEJIMHEHHI, THUI
KPUCTATNYECKOU PElIETKU KOHKPETHOTO BEIEeCTBA;

packpeiBath cmbich I[lepmoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHUE: OMHUCHIBATH U XapaKTEePU30BaTh
Tabnmmunyto Gopmy I[leproaudeckoit CHCTEMbl XHMUYECKUX DJIEMEHTOB:
pa3nuuath MOHATHUS «TJIaBHAsA moArpynmna (A-Tpynmna)» U «mmoOoyHas
nonrpynmna (b-rpynma)», manble U OONbIIME TMEPUOJBI, COOTHOCUTH
0003HauYEHUsI, KOTOpPbIE HUMEIOTCSI B TMEPUOJUYECKON Taliule, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHUMHUYECKHUX
AJIEMEHTOB (CocTaB M 3apsj sjapa, oOIlee YHCIO JJIEKTPOHOB H
pacrpesieieHue WX 10 DJIEKTPOHHBIM CJIO0SIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COCTMHEHUH B
npeAeliax MaiabiX IEPUOIOB U IIIaBHBIX MOJATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KJaccu(UIUpOBaTh ~ XMMUYECKHE  JJIEMEHTHI,  HEOpraHUYecKue
BEIIECTBA, XUMUUYECKHUE PEaKIuu (110 YUCTY U COCTaBy Y4aCTBYIOIIUX B
peakIuy BEIIECTB, MO TEIIOBOMY 3(DQeKTy, M0 U3MEHEHUIO CTETeHEN
OKHUCJICHUS] XUMUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIM(PUISCKUE XUMUYECKHE
CBOMCTBA MPOCTBIX U CJIOXKHBIX BELIECTB, IMOATBEPXKIAsi OMUCAHUE
npuMepaMyu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUN;

COCTABJISITh YPABHEHUSI DJEKTPOIUTUYECKOW JUCCOIMUALIMM KHUCIOT,
LIEJI0YEd M COJIEM, MOJIHbIE M COKPAlIEHHbIE YPABHEHHS pEaKIuu
MOHHOTO  OOMEHa, ypaBHEHHMsSI  pEaKIUi,  MOJATBEPKIAIOIINX
CYILLIECTBOBAHUE I€HETUYECKOW CBSI3M MEXIY BELIECTBAMHU PA3JIUYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIWTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJCTBOM COCTABJICHUSI SJIEKTPOHHOr0 OajaHca ITUX PEaKLUi;
IPOrHO3UPOBATH CBOMICTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOEHUA,
BO3MOKHOCTH TPOTEKAHUS XUMUYECKUX MPEBPAICHUN B Pa3IMUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAacChl
BEUIECTB, MAacCCOBYIO JOJI0 XHMMHYECKOrO »3JeMeHTa 1o (opmyie
COCIMHEHHUs, MacCOBYIO [OJII0 BELIECTBA B pacTBOpE, IPOBOIAUTH
pacy€Thl IO YPAaBHEHUIO XUMHUYECKON PEaKIINH;



coONoIaTh  MpaBWia  IOJIB30BAaHUS ~ XUMHUYECKOHW  Mocyaod |
7a00paTOpHBIM O0OpYJOBAaHMEM, a TakKe IIpaBWia oOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMU I10 BBITOJTHCHHIO
7a00paTOPHBIX XHMHYECKUX ONBITOB IO IONYYEHUIO U COOHMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHaKa U YIIEKUCIIOro rasa);

IIPOBOJIMTh  PCAKIMM, TIOJTBEP)KIAIONINE KAYeCTBEHHBIH COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPH/I-, OPOMH/I-
, MOJIU-, KapOoHat-, hocdart-, cunmkar-, cynbdar-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHUS U MOHBI M3YUYCHHBIX METAJIIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

NPUMEHAThL OCHOBHBIC OIEpPAllUd MBICTUTEILHON NEITEIbHOCTH —
aHaJIM3 ® CHHTE3, CpaBHEHHE, O00OOIIEHHWEe, CHCTEeMaTH3aIHIo,
BBISIBJICHUE TIPUYMHHO-CIICICTBEHHBIX CBS3EH — JUISI M3YYCHUS CBOWMCTB
BCIIECTB M XUMHUYECKHX PEAKIUM, eCTECTBEHHO-HAYYHBIC METOIbI
MO3HAHUS — HAOJIIOZICHUEe, U3MEPEHUE, MOJICIIUPOBAHKE, IKCIICPUMEHT
(peanbHbBIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

Koan4yecTBo 4acoB

Ne HaunmenoBanue pa3iesoB u DJIeKTpOHHbIe (LM (pPpOBHIE)
n/n TeM IPOrpaMMbl Beero KoHTpoibHbIe IIpakTHyeckue o0pa3oBaTesIbHbIE Pecypchl
padoTsbI padoThbI
Pa3znea 1. IlepBoHayajibHbIe XMMUYECKHE MOHATHS
Xumusi — BakHas 00JacThb
€CTCCTBO3HaAHUA u BubanoTreka HOK
1 NPAKTHYECKOU NeATENBHOCTH > 2 https://m.edsoo.ru/7f41837c
YyeJoBeKa
BemntecTBa 1 xumMnueckue but6mmoreka [JOK
1.2 peaxkuuu 15 1 https://m.edso0.ru/7f41837¢
Hroro no paszneny 20
Pa3nes 2. BakHeiimme npeacTaBuTe I HEOPraHNYEeCKUX BeleCTB
Bo3nyx. Kucnopon. Ilonsitue bu6nmoreka [IOK
2.1 00 okcugax 6 https://m.edsoo.ru/7f41837c
Bonopoa.llonsitue o kucnorax but6mmoreka [IOK
2.2 U COJIAX 8 1 https://m.edsoo.ru/7f41837c
Bopa. PactBopsl. [lonsitue 06 bu6mmoreka [IOK
2.3 5 1 1

OCHOBAHHAX

https://m.edsoo.ru/7f41837¢c
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2.4

OCHOBHBIE KJIACCHI
HEOPTaHNYCCKUX COGI[I/IHCHPI?I

Hroro no pazneny

11

30

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c

Pa3znen 3. Ilepnoanyecknii 3axkon u [lepnonuueckas cucreMa xumudeckux aemeHToB JI. U. MenaeneeBa. CTpoeHHne aTOMOB.

Xumunueckasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE pe€aKIuu

[Iepuoauueckuii 3aK0H U
[Tepuoauueckas cucrema

but6mmoreka [IOK

31 XUMHYECKHX d1eMeHToB /1. M. 7
Mennene-esa. CTpoeHHe https://m.edsoo.ru/7f41837c
atoMma
Xumuueckas CBS3b.
but6mmoreka [IOK
3.2 Oxucmrensao 8 1 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIBHBIC PEaKIIUN
bubmuoreka [JOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
Peseparoe Bpems 3 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME 68 4
9 KJIACC

Ne i/

KoanuecTBo yacoB
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HaumeHoBaHue pa3iesioB U TeM

JIEKTPOHHBIE

NPOrpamMMmblI Beero Kontpoasnbie  IlpakTtuyeckne | (uudposbie)
padoThI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
Pa3nen 1. BemecTBo M XMMH4YeCKHe peaknu
[ToBTOpeHue u yriayOneHne 3HAaHUMA bubnmoreka [JOK
11 OCHOBHBIX pa3/IesioB Kypca 8 kiacca 5 1 https://m.edso0.ru/7f41a636
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubnuotexa [IOK
1.2 peaxkuuin 4 https://m.edsoo.ru/7f41a636
DIIEKTPOIUTHYECKAS JUCCOLHALIMS. bubnmoreka [JOK
13 X 8 1 1 https:
MMUYECKHUE PEAKIIMK B pacTBOpax ps://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTanibl M UX cOeIMHEHUS
OO01mast xapaKTepUCTHKa XUMUIECKUX bubnmoreka [JOK
2.1 aneMeHToB VIIA-rpynnsl. ["anorenst 4 1 https://m.edso0.ru/7f41a636
OO61mas xapaKTepuCTHKa XUMUYECKUX
2.2 anemenToB VIA-rpymmel. Cepa u eé 6 bubmuoreka [IOK
COCIMHCHHS https://m.edso0.ru/7f41a636
OOmass XapaKTepUCTUKA XUMHYCCKHX
23 seMeHToB VA-rpynmsl. A3ot, hocdop u 7 1 bubuorexa [IOK

HX COEIUHEHMUS

https://m.edsoo.ru/7f41a636
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OObmas XapaKTEPUCTUKA XUMUYECKUX bub6mmorexa [IOK
2.4 sneMeHToB [VA-rpynmnsl. Yriaepona u 8 https://m.edso0.ru/7f41a636
KPEMHHH ¥ UX COCTMHEHUS
Hroro no paszneny 25
Pa3gen 3. MeTa/uIbI M BX COeANHEHUS
5 bu6mmoreka [IOK
3.1 Obutue cBOHCTBA METAILIOB 4 https://m.eds00.ru/7f41a636
. bubmuoteka LIOK
3.2 Baxueiinire MeTamisl 1 UX COETUHEHUS 16 hitps://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xaiomas cpeaa
bubnnorexa
3 [HOK
4.1 BeniecTBa 1 maTepualbl B KU3HU YEJIOBEKA
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bu6nunorexa [IOK
Peseperoe Bpems 3 https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
e JNara nugpossie
Tema ypoka o0pa3oBaTe/bHbIE
n/n Konrpoubnbie | IlpakTnyeckune | wu3ydeHus
Bcero pecypchl
padoThbI padoTsI

IIpenmer xumuu. Ponb xumun B Bbu6moreka [JOK

1 ’KU3HU UeaoBeKka. Tena 1 BemecTBa 1 https://m.edsoo.ru/ff0d210c
IlonsiTre 0 MeTOax MO3HAHUS B but6mmoreka [IOK

2 XUMHH 1 https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1

3 «[IpaBumna paboTsl B 1abopatopuu u 1 Bu6muorexa 1JOK
PUEMBI oOparmeHns ¢ https://m.edsoo.ru/ff0d23dc
1a60paTOpPHBIM 000PYTOBAHHEM)
YucTele BEeIECTBa U CMECH. bu6mmorexa [IOK

4 CrniocoOsI pasieneHus: cMecei 1 https://m.edsoo.ru/ff0d26ca
[paktuyeckas pabora Ne 2

5 «Paznenenue cmecel (Ha mpumepe 1 BH6J_IHOTeKa LOK
OUMCTKH TIOBAPEHHOH COMH)» https://m.edsoo.ru/ff0d28c8

but6mmoreka [IOK

6 ATOMBI H MOJEKYIIBI 1 https://m.edsoo.ru/ff0d2a6c
XUMHYCCKUE DIICMEHTBI. 3HAKHU bu6moreka [IOK

! (CMMBOJIBI) XUMHYECKHUX JIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
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bubmuorexa [JOK

8 1IpocThIe M CIIONHEIS BEIIECTEA https://m.edsoo.ru/ff0d2a6c

but6mmoreka [IOK

9 ATOMHO-MONEKYISPHOE yHeHHE https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSIHCTBA COCTABa
BeIeCTB. XUMU4ecKas (hopmyIa. Bu6mmorexa [JOK

10 BaHeHTHOCTL ATOMOB XUMHNYCCKHUX https//medsooru/ffodZeae
AJIEMEHTOB
OTHOCUTENbHAs aTOMHAs Macca.

11 OTHOCHTENBHAS MOJIEKYJIAPHAS hBHGJ_I/I;IOTe;a HO/If<f0d323
Macea ttps://m.edsoo.ru c
MaccoBag 1019 XUMHYECKOTO bu6mmoreka [JOK

12 3JIeMeHTa B COeJUHEHUH https://m.edsoo.ru/ff0d350c
KonnuecTBo BemecTBa. Moib. bubmuoreka [IOK

13 Monspaas macca https://m.edso0.ru/ff0d5230
DOu3nIecKnue U XUMUUECCKHUE bubmmoreka [IOK

14 ABJICHUS. XUMUYECKasl peaKIys https://m.edsoo.ru/ff0d37fa
IIpu3Haku U yca0BUs NIPOTEKaHUA bubnuoreka [IOK

15 XUMHYECKHX PEaKInn https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bu6mmoteka [JOK

XUMUYECKUE YpaBHEHHUSI

https://m.edsoo.ru/ff0d3b88
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Brraucnenns KOJIM4YECTBA, MAaCChI

17 BEIIECTBA [0  YPaBHEHHUSAM BH6J.1HOTeKa [OK
XHMHYECKHX Peakimii https://m.edsoo.ru/ff0d5708
Knaccudukanus XUMUYECKUX

18 peakuuii (CoeIMHEHNs, Pa3I0KEHUS, butmoreka [OK
3aMelIeHusI, 0OMEHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIoMOHOCOB — y4€HBIii- bu6nuorexa [IOK
sHnukioneauct.  O000menne U https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3alys 3HaHUH
Kontponsnas padora Nel mo reme bu6mmorexa [LIOK

20 «BemiecTBa 1 XUMHYECKHE PEAKIINI» https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CoctaB

21 Bo3ayXxa. Kucimopom — sneMeHt u EH@_mOTeKa HOK
npocToe BemecTso. O30H https://m.edsoo.ru/ff0d448e
DU3NYECKUE U XUMUYECKHUE
CBOWCTBA KUCIIOPOJIa (PeaKIiu Bubnorexa [IOK

22 oKHcIIeHus, ropenne). Lonsrue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
Crioco6bI mostyueHus KUCIopo/a B

but6mmoreka [IOK
23 1a00paTOPHUH U MMPOMBIIIICHHOCTH.

[Ipumenenue kuciaopoaa

https://m.edsoo.ru/ff0d497a
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TemnoBoii 3 ekt xuMmudeckon
peaKIuu, TIOHSATHE O

bubnunorexa LIOK

24 TCPMOXUMHUYCCKOM YPAaBHCHUH, SK30- https://m.edsoo.ru/ff0d4790
¥ SHIOTEPMUYECKHUX PEAKITHSIX
TomnuBo (He(dTh, Yyroiab U METaH).

25 3arps3HEHKUE BO3IyXa, CIIOCOOBI €10 BH6J_H/IOTGK3 HOK
NPe0TBPATIEHHS https://m.edsoo.ru/ff0d4c4a
[Tpaktuueckas padota Ne 3 o Teme

26 «Iomydenue u cobupanue brbmorexa LIOK

. https://m.edsoo.ru/ff0d4ae?
KUCIIOPOIa, U3y4YEHHE €r0 CBOWCTBY
Bonopoa — sneMeHT u mpocToe bubnuorexa [JOK

27 BelecTBo. Haxoxaenue B mpupoze https://m.edsoo.ru/ff0d4dd0
duznyeckue U XUMHYECKHE

28 cBolicTBa Bojopoaa. [lpumenenue bubmmoreka [IOK
BOZI0pOZIA https://m.edsoo.ru/ff0d4dd0

bub6anoreka LIOK

29 HonsTue o KucioTax 1 COMAX https://m.edsoo.ru/ff0d50d2
Cnioco0sI mostydeHus: BOAOPoa B bu6mmoreka [IOK

30 naGoparopuu https://m.edsoo.ru/f0d4ddo
[paktuyeckas padota Ne 4 o reme

31 «ITonydenue u cobupaHue BOIOPO.A, Brbmiorexa [IOK

W3yYEHHE €TI0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00BEM ra3oB. 3aKOH

bubmnoreka [JOK

32 ABoraHpo httDS://m.edSOO.rU/ff0d5429
Brruncienus o0béma, KOJIHMYECTBA

33 BEILECTBA I'a3a [0 €0 U3BECTHOMY EH6J_IHOTeKa [OK
KOITMHECTBY BEMIECTBA WITH 0OBEMY https://m.edsoo.ru/ff0d55a0
Brruncnenus 00EMOB ra3os 110

34 YPaBHEHHIO PEAKIIUH HA OCHOBE BH6J_IHOTeKa LOK
3aKOHA OOBEMHBIX OTHOIICHUI Ta30B https://m.eds00.ru/ff0d5708
dusndeckue U XUMUYECKHE CBOMCTBA bu6anoreka LIOK

35 BOJIbI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBanuii. Ilonarue 06 but6mmoreka [JOK

36 WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpHUTENb.

37 Hacepllmenable ¥ HEHACHIIICHHEBIC Bu6nnoreka LIOK
pacTBOpbl. MaccoBast 10515 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[Ipaktrueckas padota Ne 5 o Teme
«IpuroroBiieHre pacTBOPOB C Bu6mnuorexa [JOK

38 OnpeeNEHHON MacCOBOIT 10/ https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»

29 KonTponsnas padora Ne2 o teme bubmuoreka [{IOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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Oxkcupsl: cocTaB, Kiaccupukanms,

bubmnoreka [JOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenue nu XuMHYECKHUE CBOMCTBA

41 KUCIIOTHBIX, OCHOBHBIX u butmoreka [IOK
aMQOTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
OCHOBaHUS: COCTaB, but6mmoreka [IOK

42 KJaccuuKalus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
[TonyueHne u XMMHUYECKUE CBOMCTBA bubmuoreka [JOK

43 OCHOBaHUMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubnunorexa LIOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[Tonmyyenue n XuUMHYECKHE CBOMCTBA bu6nmuoreka [IOK

45 KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeanue): HOMEHKIATYpa,

46 CIIOCOOBI MOIYUEHHUS, XUMHIECKUE Bub6smorexa HIOK
CBOICTBA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas padora Ne 6.

Pemenue skcriepuMeHTaIbHBIX Bu6smoreka [OK

ar 3a1a4 110 TeMe «OCHOBHBIE KJIACCHI https://m.edso0.ru/00ad9b7c
HEOPraHMYECKUX COCTMHEHUID
I'enernyeckas cBs3b MEKIY

48 KJTaCCaMH HEOPTaHUMICCKHX bubmiorexa [IOK

COEIUHEHNN

https://m.edsoo.ru/00ad9a50
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O0001IEeHne U CHCTEMATH3 AN

bubmnoreka [JOK

49 3HAHUN https://m.edsoo.ru/00ad9ch?2
KonTtponsnas padora Ne3 mo reme

50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX brbmiorexa [IOK
coenHeHui" https://m.edsoo.ru/00ad9ela
[TepBBle TOMBITKH KJIaCCU(DHUKAIH

51 XUMHUYECKHX dJIeMeHTOB. [loHsTHE 0 brbmmoreka LIOK
IPYIIAX CXOTHBIX HIEMEHTOB https://m.edsoo.ru/00ad9ffa
[lepuoguueckuii  3aKOH H

5 [epuoamaeckast cucTema Bu6mmorexa [IOK
XUMHUYECKUX 3jieMeHToB J1. . https://m.edsoo.ru/00ada52¢
Menneneera

but6mmoreka [IOK

53 Ilepronsi, rpymmbl, IOATPYIIIEI https://m.edsoo.ru/00ada52c
Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK

54 anep. M3zotomnsl https://m.edsoo.ru/00ada342
CrtpoeHue JIeKTPOHHBIX 000JI0UEK

55 aToMOB >11eMeHTOB [leproauueckoii brbmmorexa LIOK
cucremst J1, M. Menneneesa https://m.edsoo.ru/00ada6bc
XapaKTepuCTUKa XUMHUIECKOTO

56 3JIEMEHTA TI0 €T0 TOJIOKCHHIO B Bu6mnuorexa [JOK

[Tepnonnueckoii cucreme /1. M.
Menneneena

https://m.edsoo.ru/00ada824
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3nauenue [lepuogndeckoro 3akoHa
JUISL Pa3BUTHS HAYKU U MIPAKTUKH. [].

bubnuoreka [JOK

>7 M. Mennenees — y4€HbIi, nearor 1 https://m.edsoo.ru/00ada96e
rpaKIaHIH
DJIEKTPOOTPULIATEILHOCTh ~ aTOMOB bubnmnoreka [JOK
58 XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
59 Vonnas xmirieckas CBsh https://m.edsoo.ru/00adac34
KoBasneHTHas nosnsipHas XUMHYECKast bubnuoreka [IOK
60 CBA3b https://m.edsoo.ru/00adaab8
KoBanenTrast HETOJISIpHAS bubnmoreka [JOK
61 XHUMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
bubnaunorexa LIOK
62 CreneHb OKACIICHHAS https://m.eds00.ru/00adae28
OKHUCITUTENbHO-BOCCTAHOBUTEIIHHBIC bubmoreka [IOK
63 peakuuu https://m.edso0.ru/00adb076
bubnaunorexa LIOK
64 OKHCIUTENN U BOCCTAHOBUTEIHN https://m.eds00.ru/00adb076
KonTtponsnas pabora Ne4 o reme
65 «Ctpoenue aromMa. XUMUYECKast BHGJ_IHOTeKa HOK
CBSI3BY https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O6001ICHHE 1 bubmuorexa [JOK

cucTeMaTH3aInsI 3HaHUN

https://m.edsoo.ru/00adb33c
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PesepBubIit ypok. O6001eHNE U bubnuorexa [JOK
67 CUCTeMaTHU3aIus 3HaHUHN 1 https://m.edsoo.ru/00ad9cbh2
68 PesepBHeIit ypok. O000IICHHE 1 1 bu6mmoreka [{OK
cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KIIACC

KoaunuecTBo yacos DJIEeKTPOHHBIE
Ne Hara uugposrpie
w/n Tema ypoka Beero Kontpoabubie | IlpakTuuyeckue H3yYeHHs! o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypchbl
Ilepnonnueckuit 3aKOH.

1 Ilepnoauueckas cucrema 1 Bu6moreka LIOK
XUMHYECKHX 31eMeHToB /1. M. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B HM3MEHEHUU

2 CBOMCTB XMMHYECKHX DJIEMEHTOB 1 Bubnmoreka [IOK
HEpBBIX TPEX TIEPHOJIOB https://m.edsoo.ru/00adb6b6
Knaccudukanus u HOMEHKIATypa bu6mmorexa [LIOK

3 HEOPraHUYECKHX BEIECTB 1 https://m.edsoo.ru/00adb7e2
Bugpl XUMHYECKOM CBS3M M THIIBI bubanoreka LIOK

4 KPUCTAJUIMYECKUX PELIETOK 1 https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme
«IloBTOopenue u  yriybneHue

5 3HaHUI OCHOBHBIX Pa3/eJ0B Kypca 1 1
8 Kimacca»

Knaccuduxanus XuMudeckux

6 peakuuii 10 pa3IMYHBIM 1 brbmorexa [IOK

NpH3HAKAM https://m.edsoo.ru/00adbch0
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ITonsTHE O CKOPOCTHU XAMHYCSCKOM

bubnaunorexa LIOK

7 peaKHI/II/I. HOHS[TI/IC O TOMOT CHHBIX
1 FeTePOreHHBIX PEAKIHX https://m.edsoo.ru/00adbe9a
Ilonarue 0 XUMHUYECKOM
paBHOBecHH. DAaKTOPBI, BIUSIOIINC
8 Ha CKOPOCTh XMMHUYECKON peaKinu Bubsmorexa HIOK
" i — XHMAIECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS
OKHCIUTEIPHOBOCCTAHOBUTEIIbHBIC but6mmoreka [IOK
9 peakuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPOIIUTHYECKON
10 mucconuanuu. CHIbHBIE U CTa0ble Bu6mmorexa [IOK
TEKTPOTHTEI https://m.edsoo.ru/00adcd68
bu6anoreka LIOK
11 Vlonnble ypaBHEHNs peakiui https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHUHI B CBETE Bu6mmorexa [LIOK
IIpeCTaBICHUI 00 https://m.edsoo.ru/00add5d8
3JEKTPOJUTUYECKON AUCCOLAIIUN
XUMHUYECKHE CBOMCTBA COJICH B
13 CBETE MPEJICTABIEHUI 00 brbmorexa [IOK
EKTPOTUTHHEECKOH AUCCONMAIHT https://m.edsoo.ru/00add8b2
. bu6mmoreka [IOK
14 [TonsaTHe o runponuse conen

https://m.edsoo.ru/00add9d4
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O00011IeHNE U CUCTEMATU3ALII

but6mmoreka [IOK

15 3HaHUHN https://m.edsoo0.ru/00addd12
[IpaxTrueckas padora Ne 1.

16 «Pelienne dKCrIepuMEHTaIbHBIX brbmiorexa LIOK
3a129» https://m.edsoo.ru/00addbfa

17 KonTponbHas padora Ne2 o teme bubmmoreka LIOK
«DIIEKTpOIUTHYECKAS https://m.edsoo.ru/00addecO
aucconuanus. XuMHU4ecKue
peakuuu B pacTBOPax»

OO01mas xapaKTepucTHKa

18 rajjoreHoB. XUMHYECKHE CBOMCTBA Bubmiorexa TIOK
Ha TIpHMepe XJ10pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CoJisiHast KUCTIOTA,

19 XMMHUYECKUE CBOJCTBa, Bubmorexa IIOK
MOTy4eHH e, TPHMEHEHHE https://m.edsoo.ru/00ade104
[paktuyeckas padora Ne 2 o

20 teme «Iloayuenue cosstHOM Bu6mmoreka [IOK
KHCJIOTBI, H3yYEHNe 68 CBOHCTBY https://m.edsoo.ru/00ade348
Bbruncnenuss 1o  ypaBHEHUSIM

271 XMMHUYECKHX PEaKInii, €CIIM OJUH Bubmorexa HOK
13 PEareHTOoB /IaH B M30BITKE https://m.edsoo.ru/00ade488

29 OO0mas xapakTepuCcTHKa SJIEMEHTOB bu6mmoteka [JOK

VIA-rpynmnst

https://m.edsoo.ru/00ade64a
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Annorponssie MoaubUKALIUN
cepbl. Haxoxaenue cepsl 1 e€

bubnunorexa LIOK

23 -

COCIMHCHUH B IIPUPOAC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPhI
CepoBo10po1, CTPOCHHUE,

24 (Gu3HYECKUE U XUMUYECKUE bubmiorexa [IOK
CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCIOTAa,

25 QusndecKHe U XUMHUYECKHE bubmorexa [IOK
CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XHUMHUUYECKUE PEAKLIUH, JICKAILNE B
OCHOBE IIPOMBIIIUIEHHOTO CII0c00a
ITOJIy4E€HUSI CEPHOU KUCIIOTHI. Bu6miorexa [JOK

26
XHMHAYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpPY’KaroIleH cpeipl
COCTMHEHUSIMU CEPBI
Brruncnenune maccoBoii 1oau bubmmoreka [IOK

27 BBIXOJIa TPOAYKTA pEAKIUU https://m.edsoo.ru/00adec8a
OO1m1ast xapaKTepUCTHKA
3JeMEeHTOB VA-rpynmnbl. A30T,

28 pacnpocTpaHeHHUE B PUPOJIE, bubmmorexa [IOK

(buznyecKre U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AmMHaK, ero pusndeckue u

29 XUMHYECKHE CBOKWCTBA, TIOJyYCHUE bubmorexa LIOK
W IpUMEHeHNe https://m.edsoo.ru/00adf004
[Ipaktuyeckas padora Ne 3 o

30 teme «IlonydeHne aMMuaKa, Bubmiorexa TIOK
W3yHEHHE €r0 CBOHCTE» https://m.edso0.ru/00adf180
A3oTHas KucnoTa, e€ pu3nyecKue u bubmuoreka [{IOK

31 XUMHUUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE

2 MUHEPAIBHBIX YI0OPEHHIA. BuGnorexa [TOK
XUMIIECKOS JArPASHEHAL https://m.eds00.ru/00adf518
OKPYKAaroIIei cpeIbl
COCJIMHEHUSMH a30Ta
®docdop. Oxcun pochopa (V) u

23 dbochopHas KI/ICJIO’Ea, busnueckue Bu6mmorexa [IOK
H XUMAICCKUC CBOUCTBA, https://m.edsoo.ru/00adf68a
MOJTy4eHUE
Ucnonp3oBanue pocdatos B

” KaueCTBE MUHEPATBLHBIX Bu6mioreka [TOK

ynoOpeHui. 3arps3HeHue
MIPUPOIHOM cpenbl hochaTamu

https://m.edsoo.ru/00adfc20
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VYraepon, pacpoCTpaHEHHUE B

35 npupozne, (usuueckue H butmorexa LIOK
XUMIYECKHE CBOMCTRA https://m.edsoo.ru/00adfd9c
Oxcuepl yriepoja, ux pusnueckue
U XUMHUYECKHUE CBOMCTRA.
36 DKOJ0ruuecKue mpoodIIeMBl, bubuorexa [IOK
CBS3aHHBIE C OKCHIOM YIJIEpOJIa https://m.edsoo.ru/00adfebe
(V)
. bubmuorexa [JOK
37 YronbHas KUCIOTa U €€ COMH https://m.eds00.ru/00ae006¢
[paktuyeckas padora Ne 4 o
28 teme "llonydyeHue yriekuciaoro Bub6nuorexa [JOK
rasa. KauecTseHHas peaKiys Ha https://m.edsoo.ru/00ae027e
kapOoHat-uoH"
[lepBoHauanbHbIe TMOHATUS 00
39 OpraHMYECKHX BEIIECTBAX KaK O butymoreka [OK
COETMHEHMSX YTIEpOJIa https://m.edso0.ru/00ae054e
5 bu6anorexa LIOK
40 Kpemtuii 1 ero coenutenus https://m.eds00.ru/00ae080a
[MpakTraeckas padora Ne 5.
a Pemenue skcriepuMeHTaTBHBIX Bu6miorexa [JOK

3aJa4 1o TeMe «BaxHenme
HeMeTaJlJIbl U UX COCTUHECHUI»

https://m.edsoo0.ru/00ae0bf2
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https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

Konrtponsnas padora Ne3 o treme

42 «BaxHelmme HeMeTaUIBl U WX bubuorexa [IOK
COCTHHEHIS https://m.edso0.ru/00ae0el8
OO01mas xapakTepucTuKa
XHUMHYECKHUX DJIEMEHTOB —

13 MeTaoB. MeTamindecKas CBSI3b U Bu6miorexa IJOK
METaJNINYECKas KpUCTAIIIMYECKas https://m.eds00.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJJIOB
XUMUYEeCKHE CBOIICTBA METAJIJIOB.

44 DIEKTPOXUMHYCCKHIA psin brbmorexa LIOK
HATIPSKEHMH METAIITOB https://m.edso00.ru/00ae1156
O6mme  crmocoObl  TOJyYeHUs
MetamaoB. CruiaBel. Berawmcienms

45 II0 YPaBHEHUAM  XUMHUYECKUX bubimoreka LIOK
PeaKLHii, eCIIH OJMH U3 PEarcHTOB https://m.eds00.ru/00ae1156
COAEPKUT IPUMECH

46 bu6anorexa LIOK
IlonsTue o kopposHH METaILIoB https://m.eds00.ru/00ae1278

but6mmoreka [JOK

af I[enowHEIe MeTAIIL https://m.edso0.ru/00ae14b2

18 Oxkcuabl ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [JOK

KaJlusa

https://m.edsoo.ru/00ael14b2



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

Illenouno3eMeNnbHbIE METAIBI —

but6mmoreka [IOK

49 KaJbIIMA 1 MarHuit https://m.edsoo.ru/00ae15e8
5 but6mmoreka [IOK
50 BaxkHeHIlne COCIMHERNs KalbLHs https://m.edso0.ru/00ae15e8
O00011eHNEe U CUCTEMATU3ALII
51 3HAHUH
JKEcTKOCTh BOABI U CLIOCOOEI €€ but6mmoreka [IOK
52 YCTpaHEHUS https://m.edso0.ru/00ae1886
[IpaxTrueckas padora Ne 6 o
53 teme "JKECTKOCTh BOABI K METO/IBI brbmoreka LIOK
.. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnunorexa LIOK
54 AJIOMUHHTH https://m.eds00.ru/00aelc64
AmdorepHbIe CBOICTBA OKCHA U Bbu6mmoreka LIOK
55 TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6anoreka LIOK
56 Keneso https://m.eds00.ru/00ae1d86
Okcunapl, THAPOKCHUIBI U  COJHU bubnuotexa [JOK
57 xeinesa (1I) u xenesa (I1I) https://m.edso00.ru/00ae35e6
- O00011eHNE U CUCTEMATU3 AL

3HAHUN



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

[IpaxTrueckas padbora Ne 7.
Pemienue sxcriepuMeHTaIbHBIX

bubnaunorexa LIOK

59 o
3aj1a4 110 Teme «Baxnenme https://m.edsoo.ru/00ae3de8
METaJJIbl U UX COETMHEHUS»
60 Brruncnenus no ypaBHeHUsAM bubmmorexa LIOK
XUMHMUYECKUX PEaKLUi, eclid OIUH https://m.edso00.ru/00ae1750
U3 PEareHTOB JaH B U30BITKE WU
COJIEP>KUT IpUMecH. Brruncnenus
MacCOBOM J0JIM BbIXOa MPOAYKTA
peakuuu
O06001IeHNE U CUCTEMATU3ALII
61 3HAHUU
KonTponbhas pabora Ne4 o Teme
62 «BakHenme MeTajuIbl U UX
COETMHEHUS
BemectBa u  marepuanbl B bubnuotexa [JOK
63 MOBCEIHEBHOM KU3HU UeJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arpsA3HEHue bu6mmoreka [IOK
64 OKpY>KaroIlei cpeasbl https://m.edsoo.ru/00ae4270
Ponb xumuu B perieHun bu6nuorexa [IOK
65 AKOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezeprHblil ypok. O6001IeHNE U bub6muorexa [IOK

CUCTCMAaTHU3al i 3HaHHUHI

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



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

Peseprubiil ypok. O6001eHue 1 bubnuorexa [JOK
67 cucTeMaTH3aIusI 3HAHWI 1 https://m.edsoo.ru/00adb33c
PesepBHelit ypok. O6001IeHNE U bu6nmoreka [IOK
68 cUCcTeMaTU3alus 3HaHu! 1 https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIBI 1JIA YYEHUKA

» Xumus, 8 kimacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxrmonepHoe o61iecTBo «M3nmarenscTBo «IIpocBericHue)
* Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxmmonepHoe o6rmiectBo «M3marenberBo «lIpocBemienuer

METO/IUYECKHUE MATEPHUAJIBI IUIS1 YUUTEJIA

-Xumus: 8 kinacc: 6a3oBblid ypoBeHb. Pabouas terpans/ O.C. 'abpuensin, U.T.
Octpoymos, C.A. CnankoB.- Mocksa: IIpocsemienue, 2023 T.

-Xumus: 9 knacc: 6a3oBbii ypoBeHb. Pabouas Terpaas/ O.C. 'aGpuensu, N.T.
Octpoymos, C.A. CnagkoB.- Mocksa: [Ipocsemenue, 2023 r.

-Xumus: 8 kinacc: 6a30BbIi ypoBeHb. TeTpab /i 1abOpaTOPHBIX OMBITOB U
npaktuyeckux pador/ O.C. I'abpuensn, 1.B. Axcénosa, N.I'. OctpoymMoB.-
Mocksa: IIpocsemenue, 2021 .

-Xumusi: 9 kimacc: 6a30BbIi YpOBEHb. TeTpaab s 1a00paTOPHBIX OMBITOB U
npaktudeckux pador/ O.C. INabpuensn, 1.B. Axcénosa, N.I'. OctpoymoB.-
Mocksa: [Ipocsemenne, 2023 r.

-Xumusi: 8 kiacc: 0a30BbIid ypoBeHb. [IpoBepoUuHbIE U KOHTPOJIbHBIE PAOOTHI/

0O.C.



["a6puensn, I'.I". JIpicoBa.- Mocksa: [Ipocsemenue, 2023 r.
-Xumusi: 9 xnacc: 6a30BbIi ypoBeHb. [IpoBepoUHbIE U KOHTPOJIBHBIE PAOOTHI/

O.C.
["a6puensn, I'.I". JIpicoBa.- Mocksa: [Ipocsemenne, 2023 T.
-Ypoku xumuu B 8 kiacce. Meroauueckoe mocooue/ M.B. Akcénonra, C.A.

Cnankos, N.I". Octpoymog, O.C. I'aGpuensia.- Mocksa: [Ipocsemenne, 2022 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://him.1september.ru http://shool-
sector.relarn.ru/nsm/
http://my.mail.ru/community/chem-textbook/

http://chemistry.narod.ru http://him-school.ru
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