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IHOACHUTEJIbHAA 3AIIUCKA

[IporpaMMa MmO XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHS COCTaBJICHAa Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOTO OOIIETro
obOpazoBanus, npeacraBieHHbx B PI'OC OO0, a takke Ha ocHOBE (henepanbHON pabodeil mporpamMmsl
BOCIHUTAHMS U C YYETOM KOHIIECTILIMU MPENoJiaBaHus y4yeOHOro npeamera «XuMHus» B 00pa3oBaTelbHbIX
opranmu3anusax Poccuiickon @enepanum.

[TporpamMma mo xumuu Ja€T MpEACTABICHUE O LENAX, OOIIeH CTpaTrernu 00y4YeHUs, BOCIIUTAHUS U
pa3BUTHA OOY4YAIOIIMXCS CpPEelCTBAaMU y4yeOHOro IpeaMeTa, yCTaHaBIMBAET 0053aTelbHOE IpPEeIMETHOE
coJiep;KaHue, MpeayCMaTpUBAEeT paclpellelieHHe ero Mo KjiaccaM U CTPYKTypHUpOBaHME IO paszjenam M
TeMaM T[porpaMMbl MO XUMHUHU, OIPEACNACT KOJIMYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTUKHU
coJiepKaHusl, PEKOMEHJIyEMYIO TMOCIEI0BAaTEIbHOCTh M3YUYEHUS XUMHH C YYETOM MEXKIPEAMETHBIX M
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM Y4eOHOro IMpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarommxcs,
OTIpesieIieT BO3MOXXHOCTH IpeaMeTa JUisl pean3aluyd TpeOOBaHHWM K pe3ysibTaTaM OCBOCHMSI OCHOBHOM
o0pa3oBaTeNnpHON TpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHMs, a TaKkKe TPEOOBAHWHA K
pe3ynbTraraM OOy4YeHHs] XMMHHM Ha YpPOBHE IeNield HW3ydeHUs MpEeAMETa W OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHOM EATEILHOCTH 00YUaIOIErocs 0 OCBOEHUIO YUeOHOTO COIepKAHMUS.

3HaHMEe XMMHH CIYXHT OCHOBOM Ui (OpMHUPOBaHHMS MHPOBO33PEHHUS OOYyYaloLErocs, €ero
MPEJCTAaBICHA O MAaTepUAIbHOM €IWHCTBE MHpa, BAXKHYIO pPOJb HrpalOT (GopMmupyemble XUMUEH
MPEJICTABJICHHS O B3aUMOTIPEBPAIICHUSX SHEPTUU U 00 IBOIIOIUHU BEIIECTB B IPUPOJIC, O MYTAX PEIICHUs
IO0ANBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHSI YEIIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKON, MHUIIECBOU U
AKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3paBOOXPAaHCHHUS.

N3yueHue xumuu:

CIOCOOCTBYET peanu3alldd BO3MOXKHOCTEH JJisi caMOpasBUTHS H (QOPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00Yy4aronuxcs, HaBbIKOB
WX CaMOCTOSITENFHOW Y4eOHON IesATENbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHHUM,
HEO0OXOUMBIX KaK B MIOBCETHEBHOMN KH3HU, TaK U B TPO(HECCHOHATLHOU JIeSTEIIHOCTH;

3HAKOMHT CO CHEHMU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IUIAA Ha
€IMHCTBO MPHUPOJABI U YEJOBEKa, SIBISETCS OTBETCTBEHHBIM 3TalloM B (OPMHUPOBAHUU ECTECTBEHHO--
HAy4YHOM rpaMOTHOCTH 00yUaIOLIUXCS;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K E€CTECTBEHHO--HAyYHBIM 3HAHUSM, K
MPHUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHKHE 00YyJIArOIIUXCS.

JlanHbIe HampaBiieHUs B OOyYEHUHM XUMHU OOECIIEUMBAIOTCS CHEIU(DHUKON coaepkaHusl y4eOHOTO
npenMeTa, KOTOPBIN SBIISETCS MEJarornyecky aanTUPOBAaHHBIM OTpakeHHeM 0a30BOM HayKH XWMHUU Ha
ONPEEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OImIero oOpa3oBaHHs OPHEHTHPOBAH HAa OCBOCHHE
OOy4alolMMUCS CUCTEMBbl TE€PBOHAUYAIbHBIX MOHSITUA XUMHUH, OCHOB HEOPraHHMYECKONW XUMHH U
HEKOTOPBIX OTJENIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUHU.

CrtpykTypa copepKaHus IPOTPaMMEBI TI0 XUMHH c(HOPMHUPOBAHA Ha OCHOBE CHCTEMHOTO TMOJIX0Ja K
e u3yuenuto. ComepkaHue CKIIAJbIBAETCS U3 CUCTEMBI MOHITHI O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI TIOHATUN O XUMHUYECKON peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbl MO MPUHIIUITY
MOCJIEI0BATEIHHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHI pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeneneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;



— YUYEHHSI O CTPOCHHUH aToMa U XMMHYECKOH CBSI3H;

— MpeCTaBlIeHU 00 ANIEKTPOTUTHUECKON AUCCOIUAIINY BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH MOJYYCHHBIX U OCMBICIIEHHBIX
(hakToOB, pa3BUBAIOTCS MOCIIEIOBATEIHLHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIONHSS QYHKIINH OOBSICHEHUS
U TIPOTHO3MPOBAHMS CBOICTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO NMPUMEHEHHS U MOTyuYeHUs
M3y4aeMbIX BEIECTB.

OcBoeHne MmporpamMmbl MO0 XUMHH CHOCOOCTBYET (DOPMHUPOBAHUIO TMPEJCTABICHHUS O XUMHUYECKOM
COCTABJISIIOLIEH HayYHOW KapTUHBI MUpA B JIOTMKE €€ CUCTEMHOM IPUPOJBI, LICHHOCTHOI'O OTHOLICHUS K
HAay4YHOMY 3HAHHIO U METOJIaM MTO3HAHUS B Hayke. M3ydeHre XUMUU MPOUCXOUT C TIPUBIICYCHUEM 3HAHUN
13 paHee W3YUYEHHBIX YUEOHBIX MpeaMeToB: «Okpyxkaroumii Mupy, «buonorus. 5—7 xknacce» u «dusuka. 7
KJIAce».

[Tpu u3ydyeHnn XUMUHN TPOUCXOAUT POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKOW HAYKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKOI JEATENIbHOCTH YelIOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB
MHUPOBOM KyJbTypbl. 3ajaya y4eOHOTo MpeAMeTa COCTOMT B (DOPMHPOBAHUM CHCTEMBI XUMHYECKHX
3HAHUH — BaXHEHIMMX (aKTOB, TOHATHN, 3aKOHOB W TEOPETHYECCKUX TIOJOKCHHUH, JOCTYIHBIX
0000IIeHNT MHUPOBO33PEHYECKOTO XapakTepa, SA3bIKa HAayKH, B MPHOOIIEHWH K HAYYHBIM METOJaM
MO3HAHUS TPU U3YYCHHH BEIIECTB W XUMHUYECKHX peakuuid, B (HOPMHUPOBAHWH U Pa3BUTUHU
MO3HABATENbHBIX YMEHUI M MX MPUMEHEHHH B Y4eOHO-TI03HABATEIbHOW U y4eOHO-HCCIIEe0BATENbCKON
NeSITeIbHOCTH, OCBOCHUH TIPABHJI OE30MaCHOTO OOpaIeHHsI C BELIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Ipu M3y4eHUU XMMHUU Ha YPOBHE OCHOBHOTO O0ILEro o0Opa3oBaHUs BaKHOE 3HAUCHHE MPHOOpenn
TaKue [eH, KaK:

— (QopmHupoBaHUE WHTEIEKTyallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K caM0OOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO pELIECHUI, CIOCOOHOM ananTUpoBaThCsi K OBICTPO
MEHSOIIIUMCS YCTIOBHSIM JKU3HH;

— HaIpaBJIECHHOCTh 00yUEHUs Ha CHCTEMaTHYeckoe MpUOOIIeHNnEe 00YYatOIMXCsl K CAMOCTOSTEIbHON
MO3HABATEIHPHON JEATENLHOCTH, HAYYHBIM METOJIaM MO3HAHUs, (POPMUPYIOIIUM MOTHBAIUIO U Pa3BUTHE
CIIOCOOHOCTEN K XUMUHU,

— obecrieueHre yCIOBHi, CIIOCOOCTBYIONIUX MPHOOPETCHHUIO 00YUYAIOMIMMHUCS OTbITa pa3HOOOpa3HOH
NeSTebHOCTH, TIO3HAHUSI U CaMOIIO3HAHUsI, KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHITUI), UMEIOIINX
YHUBEPCATBHOE 3HAUCHUE JIJIS PA3IUYHBIX BHJIOB ICATEIHHOCTH;

— (opmupoBanue oOmel (QyHKIIMOHAIBPHOW U €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM YHCIIC
yMEHHUI OOBACHATH U OLICHUBATDH SIBJICHUS OKPY>KAIOLIEr0 MUpPA, UCTOJb3Ys 3HAHUS U OIBIT, OJyYeHHbIE
IpU HU3YyYECHUH XUMUH, NMPUMEHATh MX MpPHU pEIIeHWHd NpoOJieM B MOBCEIHEBHON JKU3HH U TPYIOBOM
NeSTeIbHOCTH;

— ¢QopmupoBaHne y OOYYAIOIIUXCS TyMAHHUCTUYECKUX OTHOIICHUH, TMOHUMAHHs I[I€HHOCTH
XUMHYECKUX 3HAHUHN JJIs1 BIPAOOTKH SKOJOTHMYECKH I1eJeco00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM
NEeSITeIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPY’KaloLeH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHMBALUU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCIHMTAaHHUIO Ha
OCHOBE YCBOCHMS OOIIEYETOBEYECKHX LIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY mpoduis u
HAMpPaBIEHHOCTH JAIBHEUIIETO 00yUYeHUS.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX [UIsI M3YYEHUS XUMUU Ha YpOBHE OCHOBHOTO OOIIEro
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 gacos (2
yaca B HEJICIIO).

COJAEPXAHUE OBYUYEHUS



8 KUIACC

IlepBOoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Ponp XumMuu B KM3HHM 4elnoBeKa. XMMHUsA B CUCTEME HayK. Teina W BEIIECTBA.
®dusnueckue CBONCTBAa BEIIECTB. ArperaTHoe cocTosHHe BemnlecTB. [loHsATHE O MeTodax MO3HAHUS B
xumun. Yuctele BemecTBa U cmecu. CrocoObl pa3aeieHus cMecei.

ATOMBI M MOJIEKYJIBI. XUMUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3J1eMeHTOB. lIpocTeie u
CJIOXKHBIE BElIecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckasi popmyra. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemlecTB. OTHocuTenbHas aToMmHas Macca. OTHOCHTENbHas MOJIEKyJspHas Macca. MaccoBass a0
XUMHUYECKOIO IJIEMEHTA B COCTMHEHUH.

KonuuectBo BemectBa. Monbs. MounsipHas macca. B3auMoOCBsI3p KOJMYECTBA, MacChl M 4HUCIa
CTPYKTYPHBIX €IMHHUII BemiecTBa. Pacu€Tel o hopmynamM XUMUYECKUX COCTUHEHUH.

Pu3znyueckue U XUMHUYECKUE SBJIICHHS. XUMHUYECKAsl peakius U €€ NMpU3HAKWA. 3aKOH COXpPaHEHUs
Macchl BellecTB. XuMHUYeckue ypaBHeHuda. Kiaccupukanus XUMHUYECKUX peakuuil (coennHeHus,
pa3noXKeHus, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUYECKOW MOCYI0M, TPpaBHJIaMU pabOThI B TaOOpaTOpUH U MpUEMaMH 0OpaIIeHUs C
Ja00paTOPHBIM 000PYIOBAaHUEM, U3YYCHHUE U OMHMCaHUE (PU3MUECKUX CBOMCTB 00pa3IOB HEOPTaHUYECKHUX
BEIIECTB, HaOmoneHue (usnueckux (TUIaBICHUWE BOCKA, TasHUE JIbJla, PACTHpaHME caxapa B CTYIIKe,
KUIICHUE W KOHJICHCAIUS BOJbI) M XUMHUYECKHX (TOpEHUE CBEUH, MPOKATHBAHHE MEIHOW IMPOBOJIOKH,
B3alMO/JICIICTBIE MeJa C KHUCJIOTOM) SIBICHUN, HaAONIOJIEHWE W ONHCAaHHE MPU3HAKOB MPOTEKaHUs
XUMUYECKUX PEaKIui (pa3ioKeHue caxapa, B3aWMMOJICHCTBHE CEPHOM KHCJIOTHI C XJOPUIOM Oapwus,
paznoxenue ruapokcuna meau (Il) mpu HarpeBaHuu, B3aMMOJECUCTBHUE *keje3a C PACTBOPOM COJIM MEIU
(II), n3ydyenue cmocoOOB pa3/eNeHUs CMECEi: C MOMOIIBI0 MarHuTa, (UIBTPOBAaHHE, BBHIAPUBAHHE,
TUCTWUISIMS, XpoMarorpadusi, MpOBEJEeHUE OYUCTKU IOBApPEHHON COJiM, HAOJIOJIEHWE U ONMCAaHUE
pEe3yabTaTOB MPOBEACHUS OIbITa, WUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHUs MaccChl, CO3/IaHHE MojeneH
MOJIEKYJ (IIapOCTEPHKHEBBIX).

Baskueiinue npeacraBuTe I HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucimopoa — 3iemMeHT U pocTtoe BemecTBo. Haxoxaenue
KHCIIOpOo/ia B mpupoje, Gpusndeckue U XuMudeckue cBoicTBa (peakuuu ropenus). Okcunpl. [Ipumenenue
kucnopona. CrocoObl TONyYeHHUsT KHUCIOpoJIa B JIA0OpaTOPUU U MPOMEBIILIEHHOCTH. KpyroBopor
Kucnopoa B mpupoae. O30H — alIoTpoItHas MoIu(UKAIHS KHCIOPO/Ia.

TennoBoii 3 pexT XuMudyeckoi peakuu, TepPMOXUMUYECKUE YPaBHEHUS, K30~ U SHAOTEPMUUYECKHE
peakuuu. TormIMBo: yroib U MeTaH. 3arpsa3HeHNe BO3/1yXa, yCUJIEHUE MapHUKOBOTO 3¢ deKTa, pa3pylieHne
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpoctoe BemecTBO. Haxokaenwe Boiopoja B mpupojae, pusmdeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oayueHus. KucnoTs! u comu.

Mossipablii 00bEM ra30B. Pacu€Tel M0 XUMUYECKUM YPaBHEHUSM.

dusnueckue cBorcTBa BoAbl. Boaa kak pactBoputens. PacTBopel. HacklleHHBIE U HEHACHIILICHHBIE
pactBopbl. PacTBOpMMOCTB BemecTB B BoJe. MaccoBas H0is BelleCcTBA B pacTBOpe. XUMHUYECKUE
cBoricTBa BoAbl. OcHOBaHus. Poib pacTBOpPOB B MpHUpOJ€ M B KU3HU 4YesnoBeka. KpyroBopor BOIbI B
pupojie. 3arpsi3HEHNE MPUPOIHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccupukanuss  Heopranmyeckux — coeaumHeHuil.  Oxcuapl.  Krnaccudukamuss — OKCHAOB:
coneoOpa3yrolre (OCHOBHBIC, KUCIOTHEIE, aM(OTEpHBIE) U HecoeoOpasyomue. HoMeHkIaTypa OKCHIOB.
DuU3NYECKUE U XMMUYECKHE CBOMCTBA OKCUAOB. [TomydeHne okcuioB.



OcnoBanus. Knaccudukanust ocHoBaHWMN: MIENOYM W HEPACTBOPUMBIE OCHOBaHUsA. HomeHkmaTypa
OCHOBaHMH. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [ToyueHre OCHOBaHUIA.

Kucnorsl. Knaccudukamus kucnor. Homenkiatypa kucinor. duznyeckie 1 XMMUYECKHE CBOMCTBA
kucnot. Psan aktuBHoctu metaiuioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coneil. @u3ndeckue 1 XMMUYECKUe CBOMCTBA colieil. [lomyuenue comnen.

['eneTndeckas CBA3b MEXKIy KIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEICIICHHE COACPKAHMsS KHUCIOpoJa B BO3IyXe, I[ONyd4eHHEe, COOUpaHwue,
pacrno3HaBaHHe U U3yYeHHE CBOMCTB KUCIOPOAa, HaOII0IeHHE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHMKHOBEHMSI M TPEKpaIleHHs] TOpeHus (Mokapa), 03HaKOMJIEHHE C 00pa3laMH OKCHIOB U
OIHMCaHUE UX CBOWCTB, MOJIy4eHUE, COOMPAHHE, PACITIO3HABAHKUE U U3yUeHHE CBOWCTB BOJOpo/Ia (TOpeHue),
B3auMojeiictBue Bojopoga ¢ okcuaoM wmeau (II) (BO3MOXKHO HCMOJIB30BaHUE BUJIEOMATEPHAIIOB),
Ha0ro/IeHue 00pa3IoB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOEHHOCTEH pPacTBOPECHHS
BEIIIECTB C Pa3IMYHOW PACTBOPHUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM J0JEl
pacTBOPEHHOTO BELIECTBA, B3aWMOAECWCTBHE BOJBI C METAUIAaMU (HATPUEM U KalbLHMEM) (BO3MOXKHO
UCIIOJIb30BaHNE BUIACOMATEPUAJIOB), HCCIEAOBaHHE OOPA3I[0OB HEOPTaHMYECKHX BEIIECTB PAa3IHMYHBIX
KJIacCOB, HaOJIOJICHHE M3MEHEHHUs OKpPAaCKU HHIMWKATOPOB B pacTBOpax KHUCJIOT U IEJIoYell, u3ydyeHue
B3auMozeicTBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMH, PEaKIuid
HEUTpanu3aluy, IOJYyYEeHHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOrO0 MeTala JIPYyTuM U3
pacTBOpa COJM, pEIIeHHE HKCIEPUMEHTAIbHBIX 3a7a4 no Teme «BaxHelime Kiacchl HEOPraHUYECKUX
COEITUHEHUI.

IMepuonuueckuii 3akoH u Ilepumoamyeckass cucrema xumMudeckux viementoB JI. MH.
MenpeneeBa. CrtpoeHne aroMoB. XHMHYeCKasi CBf3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuun

[lepBble MONBITKM KJIacCUPHUKAUU XUMHUYECKUX 3JIeMEHTOB. [loHsTHEe O rpynmax CXOJHBIX
AJIEMEHTOB (ILLEJIOYHbIE U IETOYHO3EMEIbHbBIE METAILIbI, TaJIOT€Hbl, UHEPTHBIE a3bl). DIEMEHThI, KOTOpbIE
00pa3yroT aM(OTepHBIE OKCHJIBI U THAPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepuonmueckass cucremMa xumudeckux sieMeHTtoB . M. Menzeneesa.
Kopotkonepronnas u mmuHHONEpUoAHas Gopmbl [lepuoanueckoid CUCTEMBI XUMHUYECKUX AJIEMEHTOB /I.
N. MenaeneeBa. [lepuoasl u rpynmbl. @U3MYECKHIT CMBICH MOPAIKOBOIO HOMEpPA, HOMEPOB MEPHOIA U
TPYIIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB artomHbIX saep. M3ortombl. OnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX
o0onouek aTtomoB TepBbiX 20 xumudeckux snemeHToB I[lepmoamueckoit cucrembl [[. M. Menpaeneena.
XapakTepuCTUKa XWMHYECKOIO 3JIEeMEHTa Mo ero mnoyioxkeHuto B llepmoamyeckoir cucreme [ U.
Menpeneesa.

3aKOHOMEPHOCTH U3MEHEHHUsSl paguyca aTOMOB XHUMHUUYECKHX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpyMNmam 1 Mepuoiam.

3nauenue llepumoamyeckoro 3akoHa u Ileprmoanyeckod CHUCTEMBI XUMHUYECKHUX HJIEMEHTOB IS
pa3BuTus HayKu U npakTtuku. J[. . MenzeneeB — y4€HbIN U TpaXaaHUH.

Xumuueckasi cBsi3b. KoBasieHTHas (MOJIIpHAST W HEMOJSPHAs) CBS3b. DJIEKTPOOTPUIATEILHOCTD
XUMUYECKHX AIEMEHTOB. VIOHHas CBS3b.

Crenenp okucinenus. OKHCINUTEIbHO--BOCCTAHOBUTENBHBIE peakuuu. [Ipouecchl oxkucineHus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



U3y4eHue 00pa3loB BELIECTB METAIJIOB W HEMETANIOB, B3aMMOJAEHCTBHE TUAPOKCHIA LIMHKA C
pacTBOpaMHM KHCIOT M UICJIOYEH, MPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOUIMX NPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTEIJIbHBIX Peakiuil (ropeHue, peakiuy pa3aoxKeHHs, COSAUHEHUS).

Mescnpeomemmnwie ceasu

Peanuzanus MeXNpeIMETHBIX CBA3CH IIPU M3YyYEHUM XUMHUHU B 8 KJacce OCYIIECTBIIAETCA 4Yepes
UCIOJIb30BAHUE KAK OOIINX €CTECTBEHHO--HAYUYHBIX MOHATHH, TaK U MOHATHH, SBISIOLUXCS CUCTEMHBIMU
IUIS OTZAEIBHBIX MPEIMETOB ECTECTBEHHO--HAy4YHOI'O IIUKJIA.

OOm1re ecTeCTBEHHO--HAYUHbIE MOHATHUS: HAYYHBIN (aKT, TUIIOTe3a, TEOPUs, 3aKOH, aHAJIN3, CHHTE3,
Kjaccuukanus, MEepUOIUYHOCTh, HAOJNIOJICHUE, SKCIEPUMEHT, MOAEIUPOBAHHUE, HU3MEPEHHE, MOJEINb,
SIBJICHUE.

@duszuka: mMarepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, SJCKTPUYECKHH 3apsj, BEIIECTBO, TeNO, O0BEM, arperarHoe COCTOSHHUE BEIIeCTBa, TIas,
¢bu3nyeckne BeIIMYMHBI, €IMHULBI U3MEPEHUs], KOCMOC, IUTaHETHI, 3BE3/1b1, COMHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapochepa, MUHEpaibl, TOpHbIE MOPOIbI, MOJE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTrBo 1 XUuMH4YeCKas peakuus

Ilepnonnueckuit 3akoH. Ilepuonmueckass cucremMa xumudeckux sieMeHTtoB . M. Menzeneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTHM B M3MEHEHMHM CBOWCTB XHUMHUYECKHMX JJIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, KalWs, KalblHUsl W HX COCIAMHEHUHM B COOTBETCTBHMM C IIOJIO)KCHHEM DJIEMEHTOB B
[Tepuonuueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUABI XUMHUUYECKOM CBs3U. THUNBI KPUCTAIUIMUECKUX PEHIETOK, 3aBUCHUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XMMUYECKOM CBS3H.

Knaccugukanus m HOMEHKIAaTypa HEOPraHMYECKHX BEIIECTB. XMMHUYECKHE CBOMCTBa BELIECTB,
OTHOCSIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCIMHEHUN, TEHETUYECKAs! CBSI3b HEOPTraHUYECKUX
BELIECTB.

Knaccupukanuss XMMHYECKHX peakiUil IO pa3iu4yHbBIM IMpH3HaKaM (10 YHCIy U COCTaBy
YYacCTBYIOLIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(PQEKTy, MO H3MEHEHMIO CTENEHEH OKHCICHMS
XUMHUYECKHX 3JIEMEHTOB, 10 OOpaTHMOCTH, MO YYacTHUIO KaTalu3aTopa). DK30- U 3HIOTEPMUYECKHE
peaxkuu, TepMOXUMUYECKUE YPaBHEHUS.

[TonsaTue o ckopocTn Xxumuueckon peakuu. [lorarue 06 0OpaTUMBIX U HEOOPATHUMBIX XMMHYECKHX
peakuusax. [IoHATHE O TOMOrE€HHBIX W TETEPOreHHbIX peakuusax. [lomstue o karammse. Ilomsatue o
XMMHMYECKOM paBHOBecuU. DaKTOpBI, BIMSIOIIME HA CKOPOCTb XUMHUYECKOHW DPEAKIUM M IOJIOKECHUE
XUMHYECKOTO PABHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, AIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTaHOBUTEJbHOM peakiuu. COCTaBIeHUE YPABHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIX PEAKIU C
UCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OalaHca.

Teopust 2AEKTPOIUTHUECKON AUCCOLMALMUA. DIEKTPOIMUTHI U HEAIEKTPOJUTHL. KaTHOHBI, aHMOHBI.
MexaHnu3M JUCCOLMALUU BEIECTB C Pa3jIMYHbIMM BUJAMU XMMHUYECKOW CBs3U. CTeneHb NUCCOLMALINU.
CunbHble U cr1abble AIEKTPOIIUTHI.

Peakiiun wonHOro oOMeHa. YCIOBHS TPOTEKAHUS pEakUUid HOHHOTO OOMEHa, TONHBIC |
COKpalI€HHbIE MOHHBIE YypaBHEHMs peakuui. CBoHCTBa KHCIOT, OCHOBaHMH M COJEHl B CBETE
NPEJCTaBICHUNA 00 AIIEKTPOIMTHYECKOH aucconnanuu. KaduecTBeHHble peakuuud Ha HOHBI. [loHsATHE O
TUIPOJIU3E COJICH.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIIOB U
HeMeTalsioB (TpaduTa W anMasa), CIOKHBIX BEIIECTB (XJOpUAA HATPHs), UCCIEIOBAHUE 3aBUCUMOCTHU
CKOPOCTM  XMMHYECKOH  peaklMd OT  BO3JACHCTBUSA  pa3iW4HBIX  (PAKTOpOB,  HCCIEIOBaHUE
AJEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOLIECca AUCCOIMAIINY KUCIOT, IeI04Yel U coeil (BO3MOKHO
UCIOJIb30BaHNE BUJIEO MAaTEpPHAJIOB), MPOBEACHUE OMNBITOB, WILIIOCTPUPYIOIIUX HPU3HAKU MPOTEKaHUs
peakiuii MOHHOTO oOMeHa (oOpa3oBaHWE OcCaaKa, BBIACICHHWE Ta3a, 00pa30BaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOLUIUX — NPUMEPHI  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  pEakUMi (FOpeHHe, peakluuu
pa3joXKeHUsl, COEOUHEHMs), paclo3HaBaHHE HEOPraHMYECKHX BEIIECTB C IOMOUIbI0 KaueCTBEHHBIX
peakiuil Ha MOHBI, PEIIEHNE YKCIIEPUMEHTAIIBHBIX 3aa4.

HemeTaibl 1 HX cOeIUHEHHUS

OOmast xapakTepucThka ramoreHoB. OcCOOEHHOCTHM CTpPOEHHUS aTOMOB, XapaKTEpHBIE CTEIEHU
okucneHus. CtpoeHue u (GU3NIECKHUEe CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XMMUYECKHUE CBOWCTBA Ha
nmpuMepe xJyiopa (B3aMMOJECUCTBHE C METaLIaMU, HEMETaJlaMH, IejaodaMu). XJopoBogopoa. ComsHas
KHMCJIOTA, XUMUYECKHE CBOWCTBA, IOJIydeHHE, IpUMEHeHue. [[eficTBHe Xjopa M XJIOPOBOAOpOAA Ha
OpraHM3M uejoBeKka. BakHelne XI0puabl U UX HAXOKIEHUE B IIPUPOJIE.

O6mras xapaktepuctuka 31nemMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIC
creneHn okucieHus. CTpoeHne U (U3NYECKHE CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOpOAA U CEpBHI.
AnoTpoIHbIe MOAU(DUKAIIMN KUCIOPOia U cepbl. XUMUYECKHUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE,
¢usnyeckue U XUMHUECKue cBorcTBa. OKCHIBI Cepbl KaK MPEICTABUTENIM KUCIOTHBIX OKCHI0B. CepHas
KHCIIOTa, (U3MYecCKMe U XUMHUYECKHe cBoWcTBa (oOuIMe Kak TMpeACTaBUTENs Kijacca KUCIOT U
cnenuduueckre). XUMUYECKUE PEaKlMM, JieXkallde B OCHOBE IPOMBINUIEHHOIO croco0a MOIydYeHHs
cepHOil kucioThl. [IpumeHeHue cepHOM KucnoThl. CoJIM CEpHOM KHCIOTHI, KaueCTBEHHAs pEaklys Ha
cynbdar-uoH. Haxoxenue cepsl U €€ coeAMHEHUI B pupoze. XUMUYECKOe 3arpsi3HEHHE OKpY Karomien
Cpelbl COEOUHEHHUSIMHU cepbl (KUCIOTHBIE MOXAM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
MIPEAOTBPALICHUS.

OOmiast xapakTepucTuka 37MeMeHTOB VA-rpynmnbl. OcoOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
CTETIEHU OKUCJICHHUSA. A30T, pacmpocTpaHEHHE B MNPHUPOJAE, (PHU3UUECKHE M XUMHUYECKHE CBOMCTBA.
Kpyroopor azora B mpupoge. AMMHAK, €ro (HU3WYECKUE M XHWMHUYECKHE CBOKMCTBA, MOJyYCHUE U
npuMmenenue. Colm aMMOHUS, UX (U3NYECKHUE U XMMHYECKHE CBOWCTBa, mpuMeHeHue. KauecTBeHHas
peakiys Ha MOHBl aMMOHHUsS. A30THas KHCJOTa, €€ MoIydyeHue, PU3NUYEeCKHe W XMMHUYECKHE CBOWCTBA
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M crneuududeckue). Mcrmonp3oBaHHEe HUTPATOB M COJEH
aMMOHHS B KauecTBE MHUHEPAJIbHBIX YAOOpeHHH. XHMHUYECKOE 3arps3HEHHE OKpY’Kalolled Ccpelibl
COCIUHEHUSIMU a30Ta (KHUCIIOTHBIE IOXIH, 3arps3HEHHE BO3JIyXa, MOuYBBl U BoaoéMoB). docdop,
ajutoTponHble Moaudukanuu docdopa, puznyeckne u xummuueckue cpoictBa. Okcupn ¢dochopa (V) u
dbochopHas kucinora, U3NIECKUE U XUMHUYECKHE CBOWCTBa, monydenue. Mcmonb3oBanue ¢ocdaroB B
KauecTBE MUHEPAIbHBIX YAOOPEHUH.

OO6mras xapaktepuctuka sinemMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
CTETICHU OKUCIICHUS. YTIIEpO, ATIOTPOIHbIE MOAU(UKALINY, pAaCIPOCTPaHEHHE B IIPUPOJIE, (pU3nuecKue u
XUMHYecKne cBoiicTBa. Ancopbumsa. Kpyrosopor yriaepoma B npupoge. OKcuabl yriepoga, HuX
¢dbu3nyecKkue W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha YXUBbIE OPraHU3Mbl, MOJyYeHHE M MpPUMEHEHUE.
DKOJIOTHYECKHE TPOOJIeMBbl, CBsA3aHHbIE ¢ okcuaoM yriaepoaa (IV), rumore3a rimo0ambHOTO MOTETUICHUS
KJIUMarta, MapHUKOBBIA AP QeKT. YTonpHas KUCIoTa U € colin, UX (pUu3nueckrue U XUMHUYECKUEe CBOMCTBA,
nojlyyeHue M npuMmeHeHne. KauecTBeHHas peakuus Ha KapOoOHAT-HOHBI lcmonp3oBaHue KapOOHAaTOB B
OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO035HCTBE.



[lepBoHayanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHMSX yriiepoja (MeTaH,
3TaH, ATUJIEH, alleTHJIEH, 3TaHOJI, TJIMIEPUH, YKCyCHas KucioTa). [IpupoaHbie HCTOUHUKH YTIEBOJOPOIOB
(yromp, mnpupoaHbI Ta3, He(TH), NPOAYKTHI HX mepepaboTku (OEH3MH), UX pOJdb B OBITY U
MPOMBIIITIEHHOCTH. [loHsATHE O OMONOTMYECKH BaKHBIX BEIIECTBAX: JKMpaX, Oelmkax, yrieBoJax — U HX
poJu B )KM3HU ueoBeka. MaTepraibHOE €AMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COCIUHEHHM.

Kpemuwnii, ero ¢usmdyeckue m XUMHUYECKHE CBOMCTBA, TMoixydeHHWe W mnpuMeHeHue. CoeTMHEHHS
KpemMHus B mpupoge. OOmme mnpenctaBieHust o0 okcuzae kpemHus (IV) um kpeMHHEBOH KucioTe.
Cunukatel, UX UCIOJIb30BAaHUE B OBITY, B IPOMBIIUICHHOCTH. BakHEWInEe CTPOUTEIbHBIE MaTEepHAIIbI:
KepaMHKa, CTEKJI0, IIEMEHT, O€TOH, kene300eToH. [Ipobiempl 6€301acHOTr0 UCIIOIB30BaHMS CTPOUTETHHBIX
MaTepUajoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHre oOOpa3lOB HEOPTraHWYECKUX BEIIECTB, CBONCTB COJSIHOW KHCIIOTBI, TIPOBEACHHE
KAueCTBEHHBIX pEaKIUil Ha XJIOPUA-MOHBI W HAONIOJCHHE TPU3HAKOB UX TMPOTEKAHUS, OIbITHL,
oTpaxamlue (QU3NYECKUe M XHMHUYECKHE CBOWMCTBA TaJOT€HOB W HMX COEOUHEHHH (BO3MOXKHO
WCIIONIb30BAaHWE  BHJIEOMATEPHANIOB), O3HAKOMJICHHME C oOpa3lamMu  XJOpUAOB  (TaJIOTEHUIOB),
O3HaKOMIICHHE ¢ o0Opa3iamu cepbl U €€ COCAMHEHHUSMH (BO3MOXKHO HCIOJIB30BaHHE BUACOMATEPUATIOB),
HaOIo/leHne mpolecca OOyriMBaHUS caxapa MOJ JeHCTBHEM KOHIIEHTPHUPOBAHHOM CEPHOW KHUCIIOTHI,
M3y4YeHHE XUMHYECKUX CBOMCTB pa30aBIICHHON CEPHOU KHMCIIOTHI, IPOBEICHUE KAUeCTBEHHOM pPEaKluy Ha
cynb(ar-uoH W HaOIrOJeHUE NpU3HAKa e MPOTEKaHUs, O3HAKOMIIEHHE C (DPU3MUYECKUMH CBONCTBaMHU
a3oTa, gochopa u uX coeMHEHUN (BOZMOKHO HCIOJIb30BaHNE BHIEOMATEPUAIIOB), 00pa3iaMHi a30THBIX U
dbochopHBIX yHOOpeHUH, MOdyueHHue, COOMpaHHWe, pACIO3HaBaHWE M HW3YYE€HHWE CBOWCTB aMMMAKa,
MPOBEJICHUE KayeCTBEHHBIX peakUuid Ha HMOH aMMOHHUS U ¢docaT-uOH M H3yYeHUE NPU3HAKOB HX
NPOTEKaHMs, B3aUMOJCHCTBHE KOHICHTPUPOBAHHOM a30THOW KHUCJIOTBI € MeEAbI0  (BO3MOKHO
UCIOJIb30BaHNE BUACOMATEPUAJIOB), M3yUYeHUE MOJENield KPUCTAIUTMUECKUX PEHIETOK anmasa, rpadura,
¢ynnepeHa, 0O3HAKOMIIEHHE C MPOLIECCOM aJCOPOLIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U
YCTPOICTBOM MpPOTHBOra3a, MOJydeHHe, COOMpaHUe, paclio3HaBaHWE M H3yUEHUE CBOWCTB YTJIEKHCIOrO
ra3a, MpoOBEJIEHHUE KAaYEeCTBEHHBIX pPEaKIWii Ha KapOOHAT M CUJIMKAT-MOHBI M HM3Y4YEHHE MPHU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHHE C  MOPOAYKIMEW  CHUJIMKATHOM  MPOMBIIUIEHHOCTH,  pELICHUE
HKCIIEPUMEHTAIBHBIX 3a7au 1o TeMe «BakHele HeMeTauibl U UX COSAUHEHUSD.

Metaibl M X COeITMHEHUS

OOmiasi XxapakTepucTHKa XWMHUYECKUX JJIEMEHTOB — METalIOB Ha OCHOBAHHHM WX TIOJIOKEHUS B
[lepuonnueckoii cucteme xumuueckux sneMeHToB Jl. M. MenpaeneeBa u crpoenus: aromoB. CTpoeHue
MeTaiioB. MeTtanmnuyeckas CBS3b U METaNIMYECKasi KpUCTAIUIMYECKas pelI€TKa. DIEKTPOXUMUYECKUH Pl
HamnpspDKEHUH MeTauioB. OU3MYecKue U XUMHYECKHE CBOMCTBA MeTayuioB. OOIIHe CrocoObl MOTydeHUs
MeTaiioB. [IoHsATHE O KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb,
9yT'YH, JEOPATIOMUHUN, OpPOH32) U UX IPUMEHEHHE B OBITY U TPOMBIIIIJICHHOCTH.

[Ilenounble MeTamabl: moyiokeHue B Ilepmommueckoil cucteMe xumuueckux siaeMeHTtoB J[. U.
MenzeneeBa, CTpO€HHE UX aTOMOB, HaxOXJAeHHUE B mpupojae. dusznueckue U XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kaius). OKCUAbI U TUAPOKCUIBI HATPUA U Kaiusl. [I[puMeHeHre menoyHbIX METAJIJIOB U
HX COEIUHEHUI.

[IlenoyHO3eMENBHBIE META/NIBl MarHuid M KaJlbIUi: moyiokeHne B Ilepumomndeckoi cucreme
xuMHuueckux anemeHToB [[. 1. MenaeneeBa, cTpoeHre UX aTOMOB, HaxoXaAeHUe B nipuponae. dusnueckue
U XUMHUYECKHE CBOWCTBAa MarHus M Kajblus. BaxHeilive coeAnHEHUs Kaublus (OKCHI, THAPOKCHI,
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.



AmmoMuHMi: nosioxkeHue B llepuoamyeckoit cucreme xumudeckux snemeHToB Jl. M. Menneneena,
CTpOCHHE arToMa, HaxoxjaeHue B mpupone. Dusmueckne U XUMHUYECKHE CBOMCTBA aJIOMHUHUA.
AmdoTepHbIe CBOWCTBA OKCUAA U THAPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B llepuomumueckoit cucreme xumuueckux anemeHToB JI. M. Menneneesa,
CTpOCHHE aToMa, HaxoXIeHHe B mpupoje. Puznyeckue W XUMHUYECKHE CBoiicTBa xeneza. OKcuubl,
ruapokcuabl U conu xkenesa (11) u xxenesa (II1), ux coctas, cBOWCTBA U MOTyUYEHHUE.

Xumuueckuit s3xcnepumenm:

O3HaKOMJICHHE C oOpa3laMd METAUIOB M CIUIaBOB, WX (DU3UYECKHUMH CBOWCTBAMH, U3YYCHUE
pEe3yABTATOB KOPPO3WHM METALIOB (BO3MOXXHO MCIIOJIb30BAaHHWE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMO/JICICTBUS OKCHJIa KalbLMsl U HATpUs C BOJOW (BO3MOXKHO HCIIOJIb30BaHHE BUAECOMATEPUAIIOB),
UCCIICIOBAaHNE CBOWCTB JKECTKOW BOJBI, IMpollecca TOPEHHsI JKele3a B KHUcIopoae (BO3MOXKHO
MCIOJIb30BaHNE BHUICOMATEPUAIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pEaKIUi Ha MOHBI: MarHus,
KaJIbIIMS, alIFOMUHUS, 1TMHKa, kene3a (II) u xenesza (I11), menu (II), HabmroneHue U onmrcaHue MPOIECCOB
OKpallMBaHUsl IUIAMEHW HOHAMHM  HATpUs, Kaius M  Kaublug (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA aTIOMHUHUS U TUIPOKCUIA ITUHKA,
pelIeHre YKCIEPUMEHTATBHBIX 33124 10 TeMe « BaskHel e MeTaibl U UX COSTUHECHUSY.

XuMHUSA U OKPYKAKOLIasi cpeaa

BemectBa u MaTepuainbl B MOBCETHEBHOM *KU3HU 4elloBeka. bezomacHoe ncnoib30BaHre BELIECTB U
XUMHYECKHUX peakiuii B ObITy. [IepBasi HOMOIIb MPU XUMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHNE OKpYKaroIel cpeapl (peaenbHas J0MyCcTUMas KOHIICHTPAIUS BEUIeCTB,
nanee — [1JIK). Posib XuMuu B perieHur SKOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4deHHE 00pa3lioB MAaTepUAIOB (CTEKIIO, CIIJIAaBBI METAJIOB, IIOJTMMEPHBIC MATEPHUATIBI).

Mescnpeomemmnwie ceasu

Peanuszanust MeXnpeIMeTHBIX CBA3€H MpH M3y4YeHUH XUMHUH B 9 Kilacce OCYIIECTBISETCA 4depes
MCIIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSITUN, SBJISIOUIMXCA CUCTEMHBIMU
JUTSL OTACTBHBIX TPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TTOHITHS: HAyYHBIA (aKT, TUTIOTE3a, 3aKOH, TEOpHsl, aHAIN3, CHHTES,
KjaccupuKanus, MepuoIuYHOCTh, HAOMIOACHHUE, SKCIEPUMEHT, MOJEIUPOBAaHUE, HW3MEpPEHUE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MaTEPUATIBL.

®dwuszuka: Marepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], U30TOIbI, PATUOAKTHBHOCTS,
MOJIEKYJa, OJIIEKTPUYECKU 3apsl, MPOBOAHHUKH, TMOIYHIPOBOJHUKH, JUIJICKTPUKH, (HOTOIIEMEHT,
BELIECTBO, TeNo, OOBEM, arperaTHoe COCTOSIHME BEIIEeCTBa, Ta3, pacTBOp, pPacTBOPHUMOCTD,
KpUCTANINYECKasi peméTKa, CIUIaBbl, (U3MYECKHWE BEJIIMYMHBI, EIUHUIBI H3MEPEHUs, KOCMHUYECKOe
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusi:  gortocunres, npixanwe, Ouocepa, OSKOcHCTEMa, MHHEpaJIbHbIE  YAOOpEHHMS,
MHUKPO3JIEMEHTBI, MAaKPOIJIEMEHTBHI, MUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIC MOPOABI, TOJE3HBIC HMCKOMAEMBbIE,
TOTUIUBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInaHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIEro 00pa30BaHUsI TOCTHTAIOTCS B
xoJe OO0yueHUs XHMHUU B E€AMHCTBE Y4eOHOM M BOCHUTATENBHOM NEATEIbHOCTH B COOTBETCTBHM C
TPAAUIIMOHHBIMH ~ POCCUUCKMMHM  COLMOKYJIBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMU  I[EHHOCTSIMHU,
OPHUHITHIMU B OOIIECTBE MPaBUJIAMH U HOPMaMU MOBEJCHUS U CIIOCOOCTBYIOT MPOI[ECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHA U COLIMATM3ALUHU 00yUYaIOLTUXCA.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX LIECHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE OMbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) mnaTpuoOTHYeCKOro BOCIIMTAHUSA:

[EHHOCTHOTO OTHOLIEHHSI K OTEYECTBEHHOMY KYJIbTYpHOMY, MCTOPUYECKOMY M Hay4YHOMY
HACJICUIO, IOHUMAHUS 3HAYCHUS XMMHYECKOH HAayKd B KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOW WHQOpMAIMEH O TEpeaoBBIX JOCTHKCHHSIX ¢ OTKPBITHSX MHPOBOM U
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOICTBE MHUpa U 0OIECTBA;

2) rpaJIaHCKOr0 BOCTIUTAHUSA

MPEACTABICHHUS O COLUMAIBHBIX HOPMaxX M MPaBWIIAX MEXJIUYHOCTHBIX OTHOLIEHUH B KOJJIEKTHBE,
KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOH, y4eOHO-HCCIEeI0BATEIbCKOM,
TBOPYECKON M JPYTMX BHUIAX JESTEIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM AESTENbHOCTU
IpU BBIIOJIHEHUU Y4YeOHBIX, IIO3HABATEIbHBIX 3a7a4, BBHIMOJHEHHUM XUMHUYECKHX OSKCIIEPUMEHTOB,
CO3MaHMM YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHWIO W B3aMMOIOMOIIM B TMPOIECCE ITOMH
y4e0HOM AesITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE IOBEJACHHE W TOCTYNKH CBOUX TOBApHIIEH ¢
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUYECKHE TPEJCTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKIMH, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIIOIIME OCHOBY ISl MIOHUMAHUS CYLIHOCTH HAy4HOU
KapTUHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJIBI, B3aUMOCBSI3SIX
YeJI0BEKa C MPUPOJIHON Cpelloi, O pOJIM XMMHH B TO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTUBBI, HAIIPABJIEHHbIE HA TOJYyYEHHE HOBBIX 3HAHUN MO XMUMHH, HEOOXOIUMbIE
JUIsE  OOBSCHEHUS HAOJIOAaeMbIX TIPOIECCOB U SIBJICHHUN, TO3HABATEIHHOW, HWH(POPMAIIMOHHON U
YUTATENLCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTENILHON pPabOTHl C Y4eOHBIMH TEKCTAMH,
CIIPaBOYHOM JIUTEPATYPOU, JOCTYIHBIMU TEXHUUYECKUMHU CPeICTBAaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K OOY4YeHHI0 U TO3HAHWIO, JI0003HATENbHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caMo00pa3oBaHWIO0, TPOSKTHONH H HCCIENOBATEIbCKONW JCSITENBHOCTH, K OCO3HAaHHOMY BBHIOOpY
HATPABICHHOCTH U YPOBHS O0yUYEHUS B JaTbHEHIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBb:

OCO3HAaHHE IEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0pOBbIO, YCTAHOBKHM Ha
3I0pPOBBI 00pa3 JKW3HHW, OCO3HAHME IOCIEIACTBHI M HENPUSTHE BPEIHBIX MPUBBIYCK (ymoTpeOlieHus
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHHUS ), HEOOXOAMMOCTH COOJIIOICHUS MTPABIII 0€30MACHOCTH TpU 00paIeHuu ¢
XUMHUYECKHMHU BELIECTBAMU B OBITY U peaibHON KU3HU;

5) TpyaoBoro BocnuTaHus:



MHTEpPEC K MPAKTUYECKOMY H3ydeHUI0 podeccuil U Tpyaa pa3InyHOro poja, yBaKeHUE K Tpyny U
pe3yapTataM TPyAOBOW JEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHHs NPEIMETHBIX 3HAHWUM IO
XMMHH, OCO3HAHHBIM BHIOOp HMHIMBUAYAIBHOM TpPAaEeKTOPUHU TPOJODKEHUS 00pa3oBaHHUA C YUYETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIIeITHON
npoecCHOHANBHON NEeATEeNbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTh aJalTUPOBATHCS B
npodeccuoHanbHOM cpene;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHMUYECKH I1eTecoo0pa3Hoe OTHOIICHUE K MPUPOE KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €&
CYILLIECTBOBAaHMs, MMOHMMAaHHE LIEHHOCTH 3JI0pOBOr0 M Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY H TICUXUYECKOMY 3I0pPOBbIO, OCO3HAHHME IIEHHOCTH
coOnrofeHusl mpaBuil OE30MacHOro TMOBEACHHS MPU padoTe ¢ BEHIECTBAMH, a TaKXKe B CHTyaIHsX,
YIpOXKaOUIUX 3J0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUS, MOJydyaeMble MPU H3YYECHUM XUMHHU, Uil PELICHUsS 3ajad,
CBSI3AHHBIX C OKpY’KaIOUIEH MPUPOAHON Cpelo, Il MOBBIIIEHUS YPOBHSI 3KOJOTUYECKON KYJIbTYPBHI,
OCO3HAHUS TI00ATFHOTO XapaKTepa 3KOJOTUIECKUX MPOOJIeM U IyTel UX PeIIeHuUs: TOCPEACTBOM METOIOB
XUMHHU, 3KOJIOTHUYCCKOI'O MBIIIJIICHHUA, YMCHUMA PYKOBOACTBOBATHCA UM B HOSH&B&TGHBHOﬁ,
KOMMYHUKATUBHOM U COIIMATIbHOMN MPAKTHUKE.

METAINPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX pe3yJbTaTOB  BBUICISAIOT 3HAYMMble Ui (OPMHPOBAHUSA
MHUPOBO33PEHUS OOILICHAayYHbIC MOHATUS (3aKOH, TEOpHs, NMPHUHILHUI, THIIOTE3a, (PaKT, cucrema, mpouecc,
SKCIIEPUMEHT U JAPYTroe.), KOTOPhIE HCIONb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MpeaMerax u
MO3BOJIAIOT Ha OCHOBE 3HAHUN U3 3THX MpPEeIMETOB (OPMHUPOBATH MPEICTABICHNE O LEJIOCTHON Hay4YHOI
KapTHHE MHUpa, U YyHUBEpcalbHble Yy4eOHbIe JeiicTBUs (TO3HABaTENIbHBIE, KOMMYHHUKATHBHBIC,
peryisTUBHBIE), KOTOpble oOOecrneynBaiOT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEILHOMY
IUTAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOI 1eATeNbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBeEpPCAJbHbIE y4eOHbIe JeiicTBUS

ba3soBble Jlornyeckue 1efcTBUSA:

YMCHUA HCIOJb30BATh HpI/IéMBI JIOTUYCCKOr'0 MBIIUJICHUA TIpH OCBOCHUU 3HAHUU: PaCKpbIBaTb
CMBIC] XMMHYECKUX TMOHATUH (BBIAENATH HUX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTHUMHU TTOHSATUSIMU ), UCIIOJIB30BATh MOHATHS 17151 OOBSICHEHUS OTAENbHBIX (DAKTOB U SIBICHUH, BBIOUPATH
OCHOBAaHHMA U KPUTCpUU IJIid Knaccmbmcaupm XUMHUYECCKUX BCUICCTB W XHUMHUYCCKUX peaKHHﬁ,
YCTaHAaBJIMBATh MPUYUHHO-CICACTBCHHBIC CBA3U MCKIY O6’beKTaMI/I HU3Yy4YCHUSA, CTPOUTH JIOTHYCCKUC
paccyxaeHus (MHIYKTUBHbBIE, IeyKTUBHBIE, TI0 aHAJIOTUH), 1€JaTh BHIBOBI U 3aKIIOYCHMUS,;

yMEHHE TMPUMEHATh B TMpollecce IO3HAHUS TMOHATHS (TMpPeAMETHblE U METalpeAMETHBIE),
CHUMBOJIMYECKHUE (3HAKOBBIC) MOJEIH, HCIIOJIb3YEMbIE B XUMHH, PEOOPA30BBIBATH IIMPOKO MPUMEHSIEMBbIE
B XMMHUHU MOJICJIbHBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYeCcKas popMyna u
ypaBHEHHE XHMHUYECKON peakIuu — MpU pEeHIeHUH y4uyeOHO-TO3HaBaTeNbHBIX 3a7ad, ¢ Y4ETOM HTHX
MOJICJIBHBIX TIPEICTABICHUM BBIBIATH W XAapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH HM3y4aeMbIX
O6’beKTOB — XHUMHYCCKHUX BCIICCTB MU XUMHNYUYCCKHUX peaKuHﬁ, BBIABIIATH OGH.IPIG 3aKOHOMCPHOCTH,
MPUIUHHO-CIICACTBCHHBIC CBA3U U IIPOTUBOPCYHA B U3YHACMBIX IMPOLCCCAX U ABJICHUAX.

Ba3zoBrbIe ucciaenoBareLCKHUE AeHCTBHSA:

YMEHHUE MCIOJIb30BaTh MOCTABICHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA IO3HAHUS, a TaKXKe B
Ka4ue€CTBE€ OCHOBBI JJIs1 (bOpMI/IpOBaHI/I}I TUIIOTE3bI IO MPOBCPKC MPABUIIbHOCTU BBICKA3bIBACMBIX Cy)KI[CHHfI;



NpUOOpeTEeHUE OMbiTa MO IUIAHWPOBAHUIO, OpraHu3allid M TMPOBEACHUIO  YyUYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOIIoAaTh 3a XOJOM Ipollecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro
pe3ynbrar, QopMyInupoBaTh OO0OOIIEHHWS W BBIBOABI IO pe3yjbTaraM MPOBEAEHHOIO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAIU3UPOBATh U UHTEPIPETUPOBATh UH(DOPMALIMIO PAa3TUYHBIX BUIIOB U (hopm
MPEJICTABJICHUS, TMOTYYaeMyl0 M3 Pa3HBIX UCTOYHUKOB (HAYYHO-TOMyJISIpHAS JTUTEpaTypa XUMHYECKOTO
COJIepKaHusl, CIIPaBOYHBIE MOCOOMs, pecypchl VHTepHeTa), KpUTUYECKH OLIEHUBATh MPOTHBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(POPMAIIUIO;

yMEHHE MPUMEHSATh pa3INMYHble METOJbl U 3alpoChl MpPU MOHCKE U oTOope HHpopManuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX [JIs BBHIMOTHEHHS] Yy4YeOHBIX M TIO3HABATENbHBIX 3a/a4
ONpeNeNEHHOr0  TUMa, MpPHOOpeTeHHe ombiTa B 00JacTH  HUCHOJNB30BaHUSA  MH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJ€HUE KYyJIbTYpOH AaKTHUBHOTO HCIOJB30BAHUSA PA3TMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSATEIHHO BHIOMpATh ONTHUMAaNbHYIO (hOpMy MpeicTaBiieHUus MHGOpMalUd U
WLUTIOCTPUPOBATH PeIIaeMbIe 3a/1a4l HECIIOKHBIMU CXEMaMU, TuarpaMmmamu, IpyruMu hopmaMu rpaduxu
1 UX KOMOMHALIUSAMU;

yMEHHE UCIOIb30BaTh U aHAJU3UPOBATh B Ipoliecce yUeOHOW M UCCIIeJOBATENbCKON e TEIbHOCTH
uHGOPMaLIMI0O O BIMSHUM TPOMBIIUIEHHOCTH, CEJIbCKOrO XO3siiicTBa M TpaHCIOPTa Ha COCTOSHUE
OKpPY’KaIOIleH IPUPOJIHOMN CPEIBI.

KoMMyHUKaTHBHBIE YHHBeEpPCcAIbHbIE YueOHbI€ 1eiiCTBUS:

yMEHUS 3a7aBaTh BOMPOCHI (B X0/1€ auajora u (Wiu) TUCKYCCHH) MO CYIIIECTBY 00CYKIaeMOM TEMBI,
bopMyIHpOBaTh CBOM MPEJIOKEHHUS OTHOCUTEIBHO BBIOJIHEHUS MTPEIJIOKEHHON 3a/1auH;

YMEHHS TPEICTABISATh TMOJTYYCHHBIC Pe3yJbTaThl IMO3HABATEIHHOW [EATEIBHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaxX; JeNaTh MPE3CHTAIUI0 PE3yJbTATOB BBHITIOJHEHHS XUMHYECKOTO JKCIEPUMEHTA
(J1abopaToOpHOTO OMbITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

yMEHHUSI Y4eOHOro COTpPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABaTENIbHON W
UCCIICIOBATEIbCKONW JIEATEIFHOCTH NpPU PEIICHHMH BO3HMKAIOIIUX IMPOOJIEM Ha OCHOBE Y4éTa OO0IIuX
WHTEPECOB M COTJIACOBAHWS MO3UIUN (OOCYXKICHHsS, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMED),
KOOpJMHAIIMSI COBMECTHBIX JI€HCTBUH, OIpe/ejeHHe KPUTEPHEB IO OLIEHKE KauecTBa BBIMOJIHEHHOMN
paboTHI U ApyTHE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIEe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO ONpPEACTATh LedH JeATeNbHOCTH, IJIaHUPOBATh, OCYLIECTBIIATH,
KOHTPOJIMPOBAaTh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATENbHOCTH, BBIOMpATh Hanbolee
3 pexTUBHBIC CIOCOOBI pelIeHUsT YICOHBIX U MO3HABATEIIBHBIX 3a/1ad, CAMOCTOSITEIbHO COCTaBIISATh HIIN
KOPPEKTUPOBATh NPEJIOKEHHBIN AJITOPUTM ACUCTBUN IIPYU BBIIOJHCHUM 33JaHUN C y4ETOM IOJIy4CHMS
HOBBIX 3HaHUH 00 wH3y4aeMbIX OOBEKTAaX — BEHIECTBAX U PEAKIHUAX, OLEHUBATh COOTBETCTBUE
MOJIyYEHHOTO pe3ysbTara 3asBICHHOW IeNH, YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI,
npeJiaraeMble B yCIIOBUU 3aJaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHHMIO 00S3aTEIBHOTO COAEPIKAaHUS, YCTaHOBIEHHOTO
naHHOM (henepanbHOM paboueld MpOrpaMMOM, BBIIESIOT: OCBOCHHBIC 00YUYaIOIIUMHUCS HAy4YHBIC 3HAHUS,
YMEHHS U CIIOCOOBI NeUCTBUH, crienupuyeckue i NpeIMeTHON 001acTi «XUMHUS», BUJIbI ACSITEIbHOCTH
[0 TIOJIyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpeTaluu, NpeoOpa3soBaHUIO W MPHUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIlUsX.



K xoniy obydenus B 8 kiacce rnpeaMeTHble pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPa’kKaTh
c(hOpMHUPOBAHHOCTH Y OOYJAFOIITNXCSI YMECHHM
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHATUH: aTOM, MOJIEKYJIa, XUMUYECKHI AJIEMEHT, IPOCTOE
BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTEIbHAS
aTOMHas M MOJEKYJspHas Macca, KOJMYECTBO BELIECTBa, MOJb, MOJSpHAas Macca, MaccoBas IO
XUMHYECKOTO DJJIEMEHTa B COCIUHEHHH, MOJSIpHBII 00BEM, OKCHJA, KHCIOTa, OCHOBAHME, COJIb,
3IIEKTPOOTPHILIATEILHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKast Peakius, KJIacCu(UKaIUsI peaKkifii: peakiuu
COCIMHEHUS, PEAKIIUU Pa30KEHUs, PEaKIMK 3aMELICHHs, peakiuil oOMeHa, 3K30- M 3HJI0TEPMUUYECKHE
peakuuu, TermioBoi 3pPexT peakunu, apo aToMa, SJIEKTPOHHBIN CII0i aToMa, aTOMHasi OpOUTallb, paguyc
aToMa, XMMHYECKas CBS3b, MOJSIpHAS U HEMOJIApHAs KOBaJEHTHAas CBs3b, MOHHAsl CBS3b, MOH, KATHOH,
AaHUOH, PACTBOP, MAaccoBasi 10JIs BELIECTBA (IIPOLIEHTHAsI KOHIIEHTPALMs1) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKMX IOHSITHUH W TPUMEHATH AITH IOHATHS IpHU
OIMCAHUU BEIIECTB U UX MPEBpaILCHUM;
UCIOJIb30BAaTh XMMUYECKYI0 CUMBOJIUKY JJISi COCTaBJieHMsI (DOPMYJ BEHIECTB U YPaBHEHHM XMUMHUYECKUX
peaKLuii;
OTIpeNIeNIATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIICHb OKUCIICHUS JIEMEHTOB
B OWHApHBIX COEIUHEHUSX, MPUHAMJICKHOCTh BEIIECTB K OMNPENEIEHHOMY Kiaccy COEIMHEHUN 110
dbopMynaM, BUJ XUMHUYECKON CBSA3H (KOBAJCHTHAS U MOHHAS) B HEOPIAHUYECKUX COCAMHEHUSX;
packpbiBaTth cMbici Ilepuomuueckoro 3axkoHa JI. M. MenaeneeBa: I€MOHCTPUPOBATH ITOHUMAHHE
MEPUOANYECKON 3aBUCUMOCTU CBOWCTB XMMHUYECKHX DJJIEMEHTOB OT MX moJioxkeHus B llepumomnueckon
CUCTEME, 3aKOHOB COXpPAaHEHUSI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUEHUS,
3aKOHa ABOTAJIpO;
OIKCBHIBATh M XapaKTepH30BaTh TabinuHyto Gopmy Ilepnonnueckoil cucTreMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuuath MOHATHS «TJaBHas moArpynna (A-rpymmna)» u «mobounas noxarpynmna (b-rpynma)», mansie u
00JIbIINE MEPHOJBI, COOTHOCUTH 0003HAUEHUs, KOTOpble uMeroTcsl B Tabnuue «llepuoanueckas cucrema
xumuueckux siemeHtoB J[. . MengeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi sjpa, oOIlee YHCIO DJIEKTPOHOB M pacHpeieiieHHe UX II0
AJIEKTPOHHBIM CJIOSIM);
KJIaCCU(UIIUPOBATh XMMHUECKHE FIE€MEHTbI, HEOPraHUYEeCKHE BEIIECTBA, XUMHUUECKHE peakuuu (10 YUCITy
M COCTaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3P HEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAAs
ONMCAaHNUE IPUMEPAMH MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIN;
POrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX KaueCTBEHHOTO COCTaBa, BO3MOXHOCTHU
MPOTEKAaHUs XMMHUECKUX MPEBPAIlleHUH B Pa3INYHBIX YCIOBHUSAX;
BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEILIECTB, MAaCCOBYIO JIOJI0 XMMHUECKOTO
3NIeMeHTa 1Mo (opMyJie COSAWHEHHs, MACCOBYIO TOJIO BELIECTBA B PAacTBOPE, MPOBOAUTH PAacUETHI IO
YPaBHEHUIO XUMUYECKOW peaKIuu;
IPUMEHSTh OCHOBHBIE OIEpallMi MBICTUTEIbHON MAESITENTbHOCTH — aHajdu3 M CHHTE3, CPaBHEHHE,
00o011eHne, CUCTeMaTH3alHI0, KIACCU(PHUKAINIO, BBISIBICHUE NMPUYUHHO--CICICTBEHHBIX CBS3€H — s
U3Y4YEHHsI CBOMCTB BELIECTB M XUMUYECKUX PEAKIUIl, €CTECTBEHHO-HAYYHBIE METOJBbl II03HAHUS —
HaOJII0ZICHUE, U3MEPEHNE, MOJICTUPOBAHUE, DKCIIEPUMEHT (peajbHBIN U MBICIICHHBIN);
ClIeI0BaTh MpaBUJiaM MOJIb30BAHUS XUMHUYECKOW MOCYI0M M J1abOpaTOpHBIM 00OPYIOBAHHUEM, a TaK¥Ke
npaBuiIaM OOpAIICHHUs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKLUSMH IO BBIMOJIHEHUIO JTAOOPAaTOPHBIX
XMMHUYECKHX OIBITOB 1O MOJYYEHHIO M COOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOJOPOAAa W KUCIOPOAa),



IIPUTOTOBJICHUIO PACTBOPOB C OINpPENEIEHHON MacCOBOM A0el pacTBOPEHHOrO BEILECTBA, MJIAHUPOBATh U
IIPOBOJUTh XUMHUYECKUE 3KCIIEPUMEHTHI [0 PAacO3HABAaHUIO PACTBOPOB LIEIOUYEH M KHCIOT C MOMOIIBIO
UH/IUKATOPOB (JIaKMYC, (heHONIPTaTCHH, METUIIOPAHXK U JPYTHUE).

K xoHiy oOydeHus B 9 kiacce mpeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXXaTh
c(hOpMUPOBAHHOCTH Y OOYJAFOIITNXCSI YMEHHM:
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHITHH: XMMHUYECKMM 3JEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, aHHWOH, IIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTETEHb OKHCJICHHS, XUMHYECKas pPEakKlus, XUMHUYECKas CBS3b, TEIUIOBOM 3(PQeKT peaxknuu, MoJb,
MOJISIPHBIA 00BEM, PACTBOP, IEKTPOJIUTHI, HEANEKTPOIUTHI, HIEKTPOIUTHIECKAs AUCCOLUALNS, PEAKIIUN
HOHHOTO OOMEHa, KaTalu3aTop, XWMHYECKOE pPaBHOBECHE, OOpaTHMMbIE W HEOOpaTHUMBIC PEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE U
BOCCTAaHOBJICHHE,  aJUIOTPONHs, aM(pOTEpPHOCTb, XHWMHYECKas CBs3b  (KOBAJCHTHAs, HWOHHasd,
METaJUINYecKast), KpUCTAUIMYecKas pemETKa, KOpPpO3Usl METAa/UIOB, CIUIaBbl, CKOPOCTh XHMHMYECKON
peakuuu, npenesabHo nonycrtumas konmentpanus [IJIK BemecTsa;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKMX IOHSITHUA W TPUMEHATH AITH IOHATHS IpHU
ONMCAHUU BEUIECTB U UX NPEBPALLECHUN;
UCIOJIb30BaTh XMMHUYECKYIO CUMBOJIMUKY JUIsl COCTaBJIEHUS (DOPMyYJI BELIECTB M YPaBHEHUN XUMHUYECKHX
pEeaKIuii;
ONpPEAEIATh BAJIEHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKUX DJIEMEHTOB B COCAMHEHMSIX PA3IM4YHOIO
COCTaBa, MNPHUHAUIEKHOCTh BEIIECTB K OIpeNeNEHHOMY KiIacCy COeAMHEHHH 1o QopMynam, BuUx
XMUMHYECKOH CBSI3U (KOBAJICHTHAs, HOHHAsI, METAJUINYECKAsl) B HEOPraHMUECKUX COEIMHEHUSX, 3apsi HOHA
[0 XUMHUYECKOH (opMyne, XapakTep cpeibl B BOJHBIX PAacTBOPAX HEOPraHWYECKUX COEIUHEHUH, THII
KPUCTAJUIMYECKON pPEeIETKH KOHKPETHOTO BEILIECTBA;
packpbiBath cMbicn [lepuoguyeckoro 3akona JI. M. MenneneeBa U 1€MOHCTPUPOBATH €r0 IOHUMAaHHUE:
ONUCBIBATh M XapaKTepU30BaTh TaOun4Hyto (Gopmy Ilepnonnyeckoil cucTteMbl XUMHYECKUX 3JIEMEHTOB:
pas3nuuaTh MOHSTHS «TJaBHas moarpynma (A-rpynma)» u «mobdounas noarpynna (b-rpynma)y, mansie u
OoybIINEe TEPHOABI, COOTHOCUTH OOO3HAUYEHHUS, KOTOpPHIE HMEIOTCA B MEPUOAWYECKON Tabmuie, ¢
YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsn A1pa, ooiiee
YHCJIO 3JIEKTPOHOB U PACHpPEAENICHUE UX 110 IEKTPOHHBIM CJI05IM), OOBACHATH 00IIME 3aKOHOMEPHOCTH B
U3MEHEHHUU CBOMCTB 3JIEMEHTOB M UX COCIUHEHMH B Npe/eNnax MajbIX INepUOJOB U IJIABHBIX MOATPYII C
Y4ETOM CTPOCHUS UX ATOMOB;
KJIaccu(UIUPOBaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMUYECKHE PEakIiy (110 YHCITY
U COCTaBy YYacTBYIOIIMX B pPEaKLUU BEUIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 H3MEHEHHUIO CTeleHel
OKHCIICHUSI XMMUYECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME M creHU(pUUIECKUe XUMUYECKHE CBOWCTBA MPOCTHIX M CIIOKHBIX
BELIECTB, MTOATBEPK/1asi OMMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHMM COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUi;
COCTaBJIATh YPABHEHUS DJEKTPOJUTHUECKOW AMCCOLMALMM KUCIOT, IIEJI0o4Yed M coJiell, MOJHbIE HU
COKpAIIEHHBIC ypAaBHEHHMs peakUuil HMOHHOTO OOMEHa, YpaBHEHUS pEaKIHi, IOATBEPKIAIOIIUX
CYLLIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/y BEIIECTBAMHU PA3IMUHBIX KJIACCOB;
pacKkpbIBaTh CYIIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN IOCPEACTBOM  COCTaBJIEHUS
3JIEKTPOHHOTO OajlaHca ATUX peaKIuii;
IIPOrHO3MPOBATh CBOMCTBAa BELIECTB B 3aBHUCHUMOCTH OT HX CTPOEHHSA, BO3MOXXHOCTH HPOTEKaHUS
XMMHYECKHUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;



BBIUHUCIISATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIH0 XUMHUECKOTO
3JIeMEeHTa 1Mo (opMyJie COEAMHEHUS, MAacCOBYIO JIOJIIO BELIECTBA B PAacTBOPE, MPOBOAMUTH PACUETHI IO
YPaBHEHHIO XUMHUYECKON PEeaKLny;

coOJIro1aTh TpaBUiIa TOJIB30BAHUS XMMHUYECKOH IMOCYA0H M 1a00paTOpHBIM OOOPYJOBAHUEM, a TaKXKe
IpaBuia OOpAIlleHUs! ¢ BEUIECTBAMHU B COOTBETCTBMM C MHCTPYKLUSMH IO BBIMOJIHEHUIO JJaOOPAaTOPHBIX
XMMHUYECKHX OIBITOB MO MOJIYYEHUIO U COOMPAHHMIO ra3000pa3HBbIX BEILECTB (aMMHaKa M YTJIEKHCIOTO
rasa);

NPOBOJIUTH PEAKIMH, MOATBEPXKIAIONINE KAYeCTBEHHBI COCTAB pPA3JIMYHBIX BEIIECTB: PACIO3HABAThH
OTIBITHBIM ITyTEM XJIOPHI-, OpOMUI-, HOIUI-, KapOoHaT-, hocdar-, CHINKaT-, CyIb(haT-, THAPOKCUI-HOHBI,
KaTHOHbl aMMOHHUSI M MOHBl M3YYCHHBIX METAJJIOB, IPUCYTCTBYIOLIME B BOJHBIX pPacTBOpax
HEOPraHMYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE OIEPAllMM MBICIUTEIBHOW JEATENbHOCTH — aHalu3 M CHHTE3, CpaBHEHUE,
0000111eHNe, CUCTEMATU3AIUI0, BBIABICHUE NMPUYMHHO-CIEICTBEHHBIX CBA3E€H — IUIsl M3Y4YEHHs CBOMCTB
BEIIECTB U XMMHUYECKHX PEaKLUH, eCTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUS — HAOIIOIEHUE, U3MEPEHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoJyaudecTBO Yacos
Ne HaumeHoBaHue pa3iesioB U TeM Kontpo . IpakTiaeckue daekTpoHHbIe (UU(POBHIE)
HTPOJLHBI THYECKH
n/n NporpaMmsl 00pa3oBaTeJbHbBIE PecypChl
porp Beero padoThI padoTsbI P peeyp
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
X — &
1.1 eclifgiom];?{nlf;a; 1(1) ;II?TC;ZeCKoﬁ 11 2 bubmiorexa IIOK
) p https://m.edsoo.ru/7f41837¢
JIESITEILHOCTH YeI0BeKa
but6mmoreka [IOK
20 1
1.2 BemecTBa u XUMUYECKHE PEAKIIUU https://m.edsoo.ru/7f41837¢
HUroro o pasnery 31
Paznen 2. BaxkHeiilue npeacTaBUuTe Il HEOPraHUYeCKUX BellleCTB
71 Boznyx. Kucnopoa. Ilonstie 06 6 1 Bu6muotexa [IOK
’ OKCHAax https://m.edsoo.ru/7f41837¢
29 Bonopona.Ilonstue o kuciorax u 10 1 bubmunoreka LIOK
) COJISIX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 7 1 1 Bbubmunoreka LIOK
) OCHOBaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 16 1 1 bu6nuoreka [JOK
) COCTUHEHUU https://m.edsoo.ru/7f41837¢
HWroro mo pasaeny 39

Paznen 3. llepnoanyeckuii 3axkon u [lepuoguyeckasi cucremMa xumnueckux 3jaeMeHToB /. . MenneneeBa. CTpoenne aToM0OB. XHUMHYeECKasI
cBs13b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUT

3.1

[lepronnueckuii 3aK0H U
Ilepuoanueckas cucrema
XAMUYECKUX 3JieMeHTOB [[. 1.
Mengene-eBa. CTpoeHue aToma

11

bubmunoreka LIOK
https://m.edsoo.ru/7f41837¢
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Xumuaeckas cBsi3b. OKHCIUTEIBHO-

but6mmoreka [IOK

17
3.2 BOCCTaHOBUTEIJILHBIE PEAKIIUN https://m.edsoo.ru/7f41837¢
bubmunoreka LIOK
Hroro no pasnery 28 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 4 Bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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9 KUIIACC

Ko/anuyecTBO 4acoB

DJIeKTpOHHbIe (LM (ppOoBbIE)

Nenn/m HammeHoBaHMe pa3JesiOB U TeM NPOrPaMMBbI Beero Kourtpoubusie IIpakTuueckue 06 PaIOBATEIHLHBIE PECYPCHI
padoThI padoTshI
Pa3znes 1. BemecTBo 1 XUMHYeCKHE PeaKIIUU
11 [ToBTOpenue u yriybneHre 3HaHUH OCHOBHBIX 5 | bu6bnuorexa [IOK
) pa3aenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
] peakuuin https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLMALUSA. XUMUYECKHE 8 1 1 bubmmoreka [JOK
) peakuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pasaeny 17
Pa3gen 2. HeMeTaJJIBI M UX CO€IHUHEHUS
71 OO61as xapakTepucTUKa XUMHUYECKUX AIIEMEHTOB 4 1 bubmmoreka [JOK
) VIIA-rpynnsl. I'agorenst https://m.edsoo.ru/7f41a636
29 OO61mas xapakTepucTUKa XUMHUYECKUX AJIEMEHTOB 6 bubmmoreka [JOK
' VIA-rpynmel. Cepa u €€ coeAMHEHUs1 https://m.edsoo.ru/7f41a636
23 OO0mas XxapakTepruCcTUKa XUMHUYECKUX JIEMEHTOB 7 1 bu6nuoreka [IOK
' VA-rpynmsl. A30T, hocdhop ¥ UX COeTUHEHUS https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMHUIECKUX AIIEMEHTOB
2.4 IVA-rpymmsl. YTiepoa ¥ KpEMHUM U HX 8 1 2 bubmmorexa LIOK
S —— https://m.edsoo.ru/7f41a636
Hroro no pasaeny 25
Pa3gen 3. MeTaJlJIbI M X COeTUHEHU S
. but6mmoreka [IOK
4
3.1 Obmme cBoiicTa MeTaIOB https://m.edsoo.ru/7f41a636
. bubmunoreka LIOK
16 1 2
32 BakHeime MeTauibl 1 X COeIUHEHUS https://m.edsoo.ru/7412636
HUroro o pasnerny 20

Paznen 4. XuMusi 4 OKpy’Kal0Ias cpeaa
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bubmunoreka LIOK

4.1 BemectBa 1 MmaTepuanbl B AKU3HU YEIOBEKA 3 https://m.edsoo.ru/7412636
Hroro 1o pasueny 3
PesepBHOE BpeMs 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoandyecTBO 9acoB
Ne Tema vDoKa K n JJIeKTPOHHbIe N (pPOBbIE
/i yp Beero OHTPOJIbHBIE PaKTHYECKHUe 0GpasoBaTe/bHbIE PeCypChI
padoThbI padoThI
1 [Ipenmer xumuu. Poab XuMuUM B KU3HU YEJIOBEKA. 1 bu6mmoreka [IOK
Tena u BemecTna https://m.edsoo.ru/ff0d210c
Bbu6nmuoreka [JOK
2 HOHHTI/IG 0 ME€TOoAax IMO3HAHUA B XUMUHN 1

https://m.edsoo.ru/ff0d227¢

ITpakTuyeckas padora Ne 1 «IIpaBuia paboTsl B
3 1a6opaToprK U MPUEMBI OOpAIIEHHUS C 1 1
71a00paTOPHBIM 000PYAOBAaHUEM

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d23dc

4.5 UYucTteie BemecTBa u cMecH. CriocoObI pazieneHus ) bu6mmoreka [IOK
cMmecei https://m.edsoo.ru/ff0d26ca

6 [TpakTuyeckas padora Ne 2 «Pa3nenenue cmeceit | | bubmmoreka [IOK
(Ha MpUMepe OYMCTKHU TTOBAPCHHOM COJIN ) https://m.edsoo.ru/ff0d28c8

7 ATOMBI U MOJICKYJIBI 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢

39 XUMHUYECKUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) ) bubmmoreka [IOK
XUMUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

10 [IpocTeie u cnoKHBIE BELIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c

11 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTABA BEILECTB.
12-14| Xumunueckas ¢popmyia. BaseHTHOCTH aTOMOB 3
XUMHUYECKHX 3JIEMEHTOB

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d2eae

15-16 OrHocutenbHas aToMHas Macca. OTHOCUTEIbHAS D) bu6mmoreka [IOK

MOJICKYJISipHasl Macca https://m.edsoo.ru/ff0d323c¢

17-18| MaccoBas 10711 XUMHUYECKOT0 2JIEMEHTA B 2 bubmuorexa [JOK
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COEIMHEHNN https://m.edsoo.ru/ff0d350¢
Bbu6nmuoreka [JOK
19 KomuuectBo BemectBa. Mosb. MossipHast Macca https://m.edsoo.ru/f0d5230
20 du3nyecKkre U XUMUUECKUE SIBICHMS. Bbu6nmuoreka [JOK
XuUMHYECKasi PeaKITus https://m.edsoo.ru/ff0d37fa
1 [Ipu3Haku ¥ ycinoBus NpOTEKaHU XUMHUYECKHUX bubmuorexa [JOK
peakuui https://m.edsoo.ru/ff0d3al 6
2223 3aKOH COXpaHEHHMS MacChl BEIIECTB. XUMUYECKHUE bu6mmoreka [IOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
2425 BrIunciaeHus Konu4yecTBa, MacChl BEIIECTBA 110 Bbu6nmmoreka [JOK
YpaBHEHHUSM XUMHYECKUX PEAKIIHI https://m.edsoo.ru/ff0d5708
26-28 Knaccugukanus XuMHUUecKuX peakiui bubmmoreka [IOK
(coemnHeHHUsI, pa3IOKEeHHs, 3aMEIIEHUsI, 0OMEHa) https://m.edsoo.ru/ff0d3{34
2930 M. B. JIOMOHOCOB — y4€HBIN-IHIUKIIOIECANCT. bubmmoreka [IOK
O0001IeHrEe 1 cUCTEMaTU3aIus 3HAHUI https://m.edsoo.ru/ff0d40c4
31 Kontponbnas padota Nel o teme «BemectBa u bubmuorexa [JOK
XUMHYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
52 Kucnopon . onewens n npocroe eteorso ubnorera LIOK
' https://m.edsoo.ru/ff0d448e
O30
Jy | e n e s g B 10K
’ : https://m.edsoo.ru/ff0d4614
OKCHJIaxX
34 CriocoOslI MOTy4YeHUs KHCTIOPO/Ia B JIA00paTOpUU bubmmoreka [JOK
U TIpoMbInuieHHOCTH. [IpuMeHeHne kuciopoaa https://m.edsoo.ru/ff0d497a
s | Remmonspters ot g, BuGmorera 10K
’ https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKUX PEAKITUIX
36 TormmBo (HedTh, yroias U MeTaH). 3arps3HeHne bubmuorexa [JOK
BO3/TyXa, CIIOCOOBI €r0 MPEIOTBPAIIICHHS https://m.edsoo.ru/ff0d4c4a
37 [TpakTrueckas padota Ne 3 o teme «Ilomyuenune bubmuorexa [JOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d5708
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U coOupaHue KUCI0pO/ia, U3yUYEHUE €r0 CBOWCTB»

https://m.edsoo.ru/ff0d4ae2

38 Boxopon — 35eMeHT 1 MpOoCTOE BEIECTBO. bubmmoreka [IOK
Haxosxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
39 du3nyecKkue 1 XMMUYECKHE CBOICTBA BOJOPO/A. bubmmoreka [IOK
[IpumeHneHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
40-41| TloHATHE O KUCTOTAX U COJISIX Eggsﬁl;l/(r);eeﬁcli)orlé/ F0d50d2
42 CriocoOsI MoJTy4eHUs BOAOPOa B TabOpaTopuu bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
43 [TpakTuyeckas padora Ne 4 o teme «llomyuenue bubmmoreka [IOK
1 coOMpaHue BOJOPOa, M3YUCHHE €TO CBOMCTBY https://m.edsoo.ru/ff0d4{42
44 ModsipHblii 00bEM ra3oB. 3akoH ABOTaIpPO Eggsl/d/(r);ee?sgoorlé/ 05426
Brruncnenust 00bEMa, KOJIMYecTBa BEIIeCTBa ra3a Bu6morexa IJOK
45 10 €r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH https:/m.edsoo.ru/ff0d5520
00BEMY DS/, )
Brruncnenust 005EMOB ra3oB M0 ypaBHEHUIO
46-47| peakuuu Ha OCHOBE 3aKOHA 0OBEMHBIX E§6§.I/d/(£e§fsior§/ 045708
OTHOIIICHUI Ta30B DS M. )
. bu6mmoreka [IOK
48 Du3nYECKNe U XMMUYECKHE CBOMCTBA BOJIbI https://m.edsoo.ru/f0d587a
49 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX Eggsﬁl;l/(r);eeﬁcli)orlé/ F0d59¢2
Bona kak pactBoputens. HachiiienHbie n
50-52| H©HeHachleHHBIE pacTBOPHBI. MaccoBas 10714 E§6§.I/d/(£e§fsior§/ F0d5b40
BEILIECTBA B PACTBOPE DS/ ]
[TpakTrueckas pabota Ne 5 mo reme Bubmuotexa LIOK
53 «IIpuroroBiieHrE pacCTBOPOB C OIIPEACIEHHON httos://m.edsoo.ru/ff0d5eba
MAacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA» [ . *
54 KonrtponsHas padora Ne2 no treme «Kucnopon. bubmmoreka [IOK

Boaopoa. Bona»

https://m.edsoo.ru/ff0d6342
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55 Oxcupsl: cocTaB, KacCU(pUKALNS, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
56.57 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX, bubmuorexa [JOK
OCHOBHBIX U aM()OTEpHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
53 OcHoBaHUs: cOCTaB, KJIacCUu(PpUKAIIHS, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
59-60| IlomyueHue U XUMUYECKHE CBONCTBA OCHOBAaHUI bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca
61 Kucnotsr: cocras, knaccuduxarms, Bbu6nmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
. bubmuorexa [JOK
62-63| IlosyuyeHue U XUMUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/f0dfee?
64-65 Comnu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmuorexa [JOK
MOJTyYCHHSI, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
o
66 g(i?iii)iq;ggxnffbﬁlﬁai l'I[): T:;ZI iOCHOBHHe bubmorexa LIOK
. https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKHUX COCTMHEHHI
67-68 I'eneTnyeckas CBA3b MEXKIY Kilaccamu bubmmoreka [IOK
HEOPraHUYECKUX COCTMHCHUI https://m.edsoo.ru/00ad9a50
69 O0001IeHrEe 1 cUCTEMaTU3aINs 3HAHUI bubmorexa LIOK
https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 o teme "OCHOBHBIE bubmuorexa [JOK
70 ~ N
KJIACChI HEOPTAHMYECKUX COSAMHCHHIMA https://m.edsoo.ru/00ad9¢la
| e o o o BuGorera LOK
' https://m.edsoo.ru/00ad9ffa
DIIEMEHTOB
72 cncrena ximtacosix srewenton LI BuGaorexa LIOK
T https://m.edsoo.ru/00ada52c
Menpgeneena
73 [Tepuonpl, rpynibl, TOATPYIIIBI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
74-75| Crpoenue atoMoB. COCTaB aTOMHBIX SIJIEP. bubmmoreka [JOK
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M3otonsl

https://m.edsoo.ru/00ada342

CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB

bu6mmoreka [IOK

76-78| »nementoB [lepuoanueckoit cucrems . U. https://m.edso0o.ru/00ada6he
Menneneena
20-50 Xapa:;TepHchlS? XI/IMI/I‘IGCKI(()F(B aneMeHTaI[ H(}/I ero Bubnmorexa [IOK
- nonioxkenuto B [lepuomuueckoii cucreme 1. 1. https://m.edsoo.ru/00ada824
Meunpeneena
gy | e Nepmommecsorssiors o e Bumorera LOK
Y p v A y ’ https://m.edsoo.ru/00ada96e
MeJIaror ¥ TpakJIaHuH
32 DNEeKTPOOTPULIATETLHOCTh aTOMOB XUMHUUYECKHUX bubmmoreka [JOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
83-84| MHonnas xuMmudeckas CBSI3b https://m.edso0o.ru/00adac34
bu6mmoreka [IOK
85-86| KoBaneHTHas noisipHas XUMHUYECKasl CBS3b https://m.edsoo.ru/00adaab8
87-88 KoBaneHnTHas HenoasipHas XUMUYECKasl CBA3b. bubmuorexa [JOK
Meramnueckas CBSI3b https://m.edsoo.ru/00adaab9
Bbu6nuoreka [JOK
89-91)  Crenens oxucnenma https://m.edsoo.ru/00adae28
Bbu6nmmoreka [JOK
92-96| OKHCIUTENHEHO-BOCCTAHOBUTENIbHBIE PEAKIINU https://m.eds0o.ru/00adb076
97 OKUCINTEIN U BOCCTAHOBUTEIN Bubmorexa IIOK
https://m.edsoo.ru/00adb076
03 Kontponbras padota Ne4 o reme «CtpoeHue bubmuorexa [JOK
aroma. XUMHAYECKas! CBSA3bY https://m.edso0.ru/00adb486
99 PesepBubIil ypok. O600IIEHHE U CUCTEMATH3AIIH bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/00adb33c
100 PesepBubIil ypok. O600IIEHHE U CHCTEMATH3AIIHS bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
101- | Pe3sepsHslii ypok. O000IIEHHE U CHCTEMATH3AIINS bubmuorexa [JOK
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102 | swanmii

https://m.edsoo.ru/ff0d61c6
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9 KITACC

KoanuecTBO 4acoB

Ne Tema vboKa K o JJIeKTpPOHHBbIE HU(POBBHIE
n/n yp Bcero OHTPOJILHBIE paKTHieckue o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
1 [lepnonuueckuii 3akoH. Ilepuoguueckas cucrema 1 bubmmoreka [IOK
xuMuueckux 3yemMenToB J[. . MeneneeBa https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB XUMHUYECKUX 1 bubmorexa LIOK
JJIEMEHTOB MEPBBIX TPEX MIEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HoMeHKIIaTypa HEOPraHUYEeCKUX 1 bubmmoreka [JOK
BEILIECTB https://m.edsoo.ru/00adb7¢2
4 Buabl XuMUUYeCKOM CBA3U U TUIIBI KPUCTATUTMYECKHUX | bu6mmoreka [IOK
pEemETOK https://m.edsoo.ru/00adbac6
KonTtponsnas padora Nel no reme «IloBropenue u
5 yriyOlieHne 3HaHUM OCHOBHEIX pa3elioB Kypea 8 1 1
KJ1acca»
6 Knaccudukanus XuMHUECKUX peakIUi MO pa3IuiyHbIM 1 bubmmoreka [JOK
NpU3HaKaM https://m.edsoo.ru/00adbeb0
7 ITonsaTHe 0 ckopocTr XumMudeckon peakuuu. [lonsatue | bubnuoreka [JOK
O TOMOTE€HHBIX U T€TEPOTEHHBIX PEAKIIHSIX https://m.edsoo.ru/00adbe9a
[TonsTne 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI
8 BJIUSAIOIINE HA CKOPOCTH )I:HMHHGCKOﬁ eaKHI/III)/I 1/; 1 Bubmnorexa HOK
P P https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO PABHOBECHS
9 OKHCIIUTENHEHO-BOCCTAHOBUTEILHEIE PEAKITAN 1 Bubanorexa LIOK
P https://m.edsoo.ru/00adcade
10 Teopus anextponuTHueckon aucconuanuu. CUIIbHbIE 1 bubmmoreka [JOK
U ClIa0bIe DIIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
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11

HNoHnHble ypaBHEHUS peaKIuid

Bbu6nuoreka [JOK
https://m.edsoo.ru/00add448

12 XuMHUYECKHEe CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE bubmuorexa [JOK
MIPEACTABJICHHUH 00 JICKTPOITUTHICCKON TUCCOITUAIIUN https://m.edsoo.ru/00add5d8

13 XUMHUYECKUE CBOWCTBA COJIEN B CBETE NPEACTABICHUI bubanorexka HOK
00 2JIEKTPOJIUTUYECKON JUCCOIMAITTT https://m.edsoo.ru/00add8b2

14 [TonsTue o ruaponu3e coen Bubmnorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cHCTeMaTU3alus 3HaHUN }}?t?fs/ljr?::l(sigrou/%% ddd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubnuoreka [JOK
JKCTIIEPUMEHTAIIBHBIX 33149 https://m.edsoo.ru/00addbfa

o

17 anﬁzgggsgﬁilfjiigiJ;fcggu:f;em. XUMHUYECKHE Bubmnorexa HOK
PEAKIIHN B PACTBOPAX) https://m.edsoo.ru/00addecO

13 OO01mast XapaKTepuCcTUKA TaIOT€HOB. XUMHUYECKHE bubanorexka HOK
CBOICTBAa Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2

19 Xnoposogopona. CossiHast KUCI0Ta, XMMUUECKHE bubmmoreka [IOK
CBOICTBA, MOJIYYECHHUE, TPUMEHEHUE https://m.edsoo.ru/00ade104

20 [TpakTuueckas padota Ne 2 o reme «lloxyuenue bubmmoreka [JOK
COJISHOU KHUCJIOTBI, U3y4YEHHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348

71 Brruncnenus mo ypaBHEHHUSIM XUMHYECKUX PEAKIUH, bubmmoreka [JOK
€CJIM OJIMH U3 PEarcHTOB JIaH B M30BITKE https://m.edsoo.ru/00ade488
22 OO6mas xapakTepucTrKa 3J1eMeHTOB VIA-Tpynibl ngg;glfgsigg}é Oade6da

23 AnnorponHbie MoauUKauu cepbl. HaxoxaeHue bubanorexka HOK

Cephl U €€ COEAMHEHHI B TpUpoac. XUMHUUECKUE

https://m.edsoo.ru/00ade64a
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CBOMCTBA CEphI

24 CepoBoaopoi, cTpoeHue, GU3nuecKue 1 XUMUYECKHe bubmmoreka [JOK
CBONCTBA https://m.edsoo.ru/00ade802

75 Oxkcuapl cepol. CepHas KUCIOTa, GU3HIECKUE U bubanorexa [HOK
XMMHYECKHE CBOMCTBA, IPUMEHECHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKIUH, JISKAILUE B OCHOBE

26 MPOMBIIIIIEHHOTO CII0c00a MOIy4YeHUs CEpHON bubmmoreka [JOK
KHMCJIOTBL. XMMHUYECKOE 3arpsI3HEHUE OKPYIKAOIIECH https://m.edsoo.ru/00adec8a
Cpeibl COETMHEHUSMHU CEPhI

27 Brpruncnenue MaccoBoil 40JIM BBIXOJA ITPOAYKTa bubanorexa HOK
peakuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCcTUKa 3JIEMEHTOB V A-TpYTIIbI.

28 A3(])Ji acrII) OCTpaHeHHe B MPUPO/IC q)mnﬂ}e]cxne u Eubmorexa LIOK

» pactpoctp . PHPOJIE, https://m.edsoo.ru/00adeea6

XMMHYECKHE CBOMCTBA

29 AmMHaK, ero pu3nvYecKue 1 XMMHYECKHe CBOMCTBA, bubnuoreka [IOK
MOJIYYEHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004

30 [IpaxkTuueckas padora Ne 3 mo teme «lIlomydyenue bubnuoreka [JOK
aMMMaKa, U3y4eHHEe ero CBOMCTBY https://m.edsoo.ru/00adf180

31 A30THas KUCI0Ta, €€ QU3NUecKre U XMMUYECKHe bubmmoreka [JOK
CBOWCTBA https://m.edso0o.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEH aMMOHUS B

37 KaueCTBE MHHEPAIBbHBIX YA0OpeHUN. XUMHYECKOe bubanorexka HOK
3arpsA3HEHUE OKPYKaloIEe cpeibl COeAUHEHUSIMU https://m.edsoo.ru/00adf518
azora

33 ®dochop. Oxcna pochopa (V) u pochopnas kucnora, bubanorexka HOK
dbuznYeCKre 1 XUMUIECKIE CBONCTBA, MMOTYICHHE https://m.edsoo.ru/00adf68a

34 Hcnonb3zoBanue GocdaToB B Ka4eCTBE MUHEPATHHBIX bubmuorexa [JOK
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ya00peHui. 3arps3HeHne MPUPOJTHON Cpebl
dbocharamu

https://m.edsoo.ru/00adfc20

35 Yrnepon, pacupocTpaHeHue B Ipupoie, Gu3ndeckue u bubanorexa HOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxcunpl yriaeponaa, ux pu3ndeckue 1 XUMUIECKUe

MABL YTJICPOZa, ¢ bubmuorexa [JOK
36 CBOMCTBA. DKOJIOTHYECKHE TTPOOJIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzioM yrieponda (IV)
37 VYronpHas KUCIIOTa U €€ COJTN bubmnorexa LIOK
https://m.edso0.ru/00ac006¢
[IpakTrueckas padora Ne 4 o reme "IlonyueHue

38 l}J)'IeKI/ICJ'IOFO raI;a KauecTBenHas eaKHI/IZ Ha Bubanorexa LIOK
y "o p https://m.edsoo.ru/00ae027¢
KapOOHAT-MOH

39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubmmoreka [JOK
BEIIECTBAX KaK O COEAUHEHUX YIiepoaa https://m.edsoo.ru/00ae054e

40 KpemHuuii u ero coequHeHus Bubanorexa LIOK

P https://m.edsoo.ru/00ac080a
[TpakTuueckas padota Ne 5. Pemenue
41 I-)KIZ:HG I/IMeHTaJI]i.HHX 3aJ1a4 1o TeMe «BakHelmnine Bubmioreka [IOK
P https://m.edsoo.ru/00ac0bf2
HEMETAaJUIbl U UX COSTUHEHUS»

49 KonTponbhas padorta Ne3 no teme «BaxHeiimne bubmmoreka [JOK
HEMETAJJIbl U UX COCITUHECHUS» https://m.edsoo.ru/00ae0e18
OO0m1as XxapakTepruCcTUKa XUMHYECKUX JIEMEHTOB —

43 MeTauIoB. MeTaninueckas CBsi3b U METAJlInUecKast bubmuorexa [JOK
KpHUCTaJUIM4ecKast pemérka. @ru3nyeckue CBOMCTBa https://m.edsoo.ru/00ae103e
METaJIJIOB

44 XuMHYECKHE CBOMCTBA METAJITIOB. bubmuorexa [JOK

DJIEKTPOXUMHUYECKUH PsiJl HAPSHKEHUH METAJIIIOB

https://m.edsoo.ru/00ael156
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O6mmue criocoOb! momyueHus: MeTayuioB. CILUIaBbI.

bu6mmoreka [IOK

45 Beruncnenus no ypaBHeHUSIM XUMHUYECKUX PEAKIUT, https://m.edsoo.ru/00ae] 156
€CJIM OJIMH U3 PEareHTOB COJEPKUT MPUMECH
46 IToHsATHE O KOPPO3UU METAILIOB bubmorexa [JOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 IHenoumprie MeTanib! https://m.edsoo.ru/00ae14b2
48 Oxcuapl ¥ THAPOKCHIBI HATPUSL U Kallus bubmorexa [JOK
https://m.edsoo.ru/00ae14b2
49 [llenouHO3eMeTbHBIC METAJIBI — KAJbIMN U MarHuu bubmorexa [IOK
https://m.edsoo.ru/00ael5e8
50 Baxneiimme coequHeHns KanbIus bubmorexa LIOK
https://m.edsoo.ru/00ael5e8
51 O06o01IeHre U cUCTeMaTU3alus 3HaHUN
N N bubmuorexa [JOK
52 JKécTkoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs https://m.edsoo.ru/00ac1 886
53 [TpakTrueckas padota Ne 6 o teme "JKEcTKoCTh BO/IBI bubmmoreka [JOK
U METOJIbl €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
>4 Amomunuii https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOMCTBA OKCHJIA U THIIPOKCHIA bubmorexa [JOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuppl, rTunpokcuabl u conu xenesa (I11) u xenesa bubmmoreka [JOK
(I11) https://m.edsoo.ru/00ae35¢6
58 O00011eHNe U cCUCTEMATU3aLMs 3HAHUN
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[IpakTuueckas padora Ne 7. Permenue

bu6mmoreka [IOK

i 1
59 SKCIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «Baxkuneniue hitps://m.cdsoo.ru/00ac3de8
METAJIJIBI U UX COCTMHEHUS)
Borunicnenust mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUM,
€CIIM OJIMH U3 PEareHTOB JaH B N30BITKE WIN bubnuoreka [JOK
60 . 1
COAEPKUT MPUMECH. Bbraucienust MaccoBoOM 1011 https://m.edsoo.ru/00ael1750
BBIX0/Ia TPOJYKTA PEaKLUuu
61 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN 1
62 KontponbHas padora Ne4 no reme «Baxneiinme |
METaJIJIbl U UX COEIMHEHUS
63 BemectBa u Marepuainsl B IOBCEIHEBHOM KU3HU | bubnuoreka [JOK
4eJloBeKa https://m.edsoo.ru/00ae3{50
64 XUMHUUYECKOE 3arpsAI3HEHUE OKPYIKAKOLIEN CPEeIbl 1 buGmorexa LIOK
https://m.edsoo.ru/00ae4270
65 Posib XMuM B pemieHN# SKOJIOTHYECKUX MTPOOIIeM 1 bubmorexa LIOK
https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0001IEHNE U CUCTEMaTH3AIHS 1 bubnuoreka [JOK
3HAHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O600111IeHHE U CUCTEMATHU3aIHs 1 bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
63 PesepBHblil ypok. O60011IeHHE U CUCTEMATH3aIHS 1 bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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