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INOACHUTEJIBHASA 3AITMCKA

[Iporpamma o XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs COCTABJICHA HAa OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MporpaMMbl OCHOBHOI'O OOIIEro
oOpaszoBanus, mpenacraBieHHbIx B @I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHO paboueit
IpOrpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLEMIMU IIPErnojaBaHus ydeOHOro mpeamera «XUMHUsS» B
oOpa3oBareibHbIX opranu3anusx Poccuiickoir @enepanu.

IIporpamma mo XumMuM HAa€T MpeACTaBIEHUE O LeNdX, oOmeld crpareruu oOy4deHHus,
BOCIIUTAHUSI M DPAa3BUTUS OOYYAIOMIMXCS CpPEACTBAMM Y4YEeOHOrO IpenMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE MPEIMETHOE COJAEpIKaHUe, MpeIyCMaTpUBACT paclpesielieHue ero Mo KiaccaM |
CTPYKTYPHUPOBAHUC I10 pa3aciiaM U TCMaM IIPOrpaMMbl 1O XUMUU, ONIPCACIIACT KOJIUYCCTBCHHBIC U
KayeCTBEHHbIC XApPaKTEPUCTHKH COJCPXKAHUSA, PEKOMEHAYEMYIO IOCJIEOBATEIbHOCTh HU3Y4YECHUs
XUMHU C Y4ETOM MEXKIPEIAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JOIMKHM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEN 00y4aroIuxcs, ONpeAessieT BO3MOKHOCTH IpeAMeTa JJIs peanu3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTeNbHOW MpOrpaMMbl Ha YpPOBHE
OCHOBHOTI'0 00111ero 00pa3oBaHusl, a TAK)KE TPEOOBAHUI K pe3yibTaTaM 00y4eHHs XMMUU Ha YPOBHE
ueﬂeﬁ HU3yUCHUA TMpEeaAMCTa W OCHOBHBIX BHIOB y‘~I€6HO-H03HaBaT€JII)HOﬁ JACATCIIbHOCTH
00y4aroIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHMSL.

3HaHWEe XUMUH CIYKHT OCHOBOH U1 (POPMHUPOBAHUS MHPOBO33PEHHSI 0OYUYaIOIIETocs, €ro
IpPEJCTaBICHUN O MaTepHaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UIPaloT (hopMupyemble XUMUEH
MMpEACTAaBIICHHUA O B3aUMOIIPCBPAICHUAX SHCPIrUU U 00 OBOJJIIOLIMK BCHICCTB B IPHUPOAC, O IMYTAX
pelieHuss  00aJdbHBIX  MPOOJEeM  YCTOHYMBOIO  Pa3BUTHUS  YeNIOBEYECTBA —  CBIPHEBOM,
HHEPTEeTUYECKOM, TUIIEBON U SKOJIOTUIECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peanu3ali BO3MOKHOCTEH ISl cCaMOPa3BUTHS U (OPMUPOBAHUS KYJIBTYpPhI
JMYHOCTH, €€ 001Iel 1 (PyHKIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHPOBAHHE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEW O0y4arouuxcs,
HaBBIKOB WX  CAMOCTOSITENbHOW  y4eOHOW  JIEATENIbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUM, HEOOXOJUMBIX KakK B TOBCEAHEBHOW IKU3HU, TaKk U B
poQeCCHOHAIBHON JEATENHHOCTH;

3HAaKOMMUT €O CHEeNMU(UKOI HayyHOTO MBIIIICHHS], 3aKJIa/IbIBAET OCHOBBI 11€JIOCTHOTO B3IJIsAa
Ha €/IMHCTBO TIPUPOIBI " YeloBeKa, SIBIISICTCS OTBETCTBEHHBIM ITaroM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaroIuxcs;

CrocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYyYHBIM
3HaHUSIM, K TPUPOZAE, K UYEJIOBEKY, BHOCUT CBOM BKJAJ] B JKOJOTMYECKOEe 0Opa3oBaHUe
o0ydJaronuxcs.

JlaHHbIEe HampaBJIeHUS B OOYYEHMM XUMHUU OOECIIEUMBAIOTCA CHEHU(PHUKON Ccolep:KaHus
y4eOHOTO TpeaMeTa, KOTOPBIH SBISETCS MEeNarornyecku aJalTHPOBAHHBIM OTpa)KCeHHEM 0a30BOMU
HAyKH XMMUU Ha ONPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHMs OPHEHTUPOBAH HAa OCBOCHHUE
00y4JaOIMMUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATHI XMMHHU, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OTICIIbHBIX 3HAYUMBIX TIOHSATHH OPTaHUICCKOW XUMUH.

CrtpykTypa conaepkaHus MPOrpaMMbl MO XMMHUU C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ u3ydenuto. Copaep:kaHUE CKIIQJbIBAETCS U3 CHUCTEMbl MOHSATUH O XUMHUYECKOM
AIIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUN O XUMUYecKoi peakuuu. O6e 3T CUCTEMBI CTPYKTYPHO
OpraHM30BaHbl MO MPUHLHUITY MOCIEAOBATEIIBHOIO Pa3BUTHSl 3HAHWW HAa OCHOBE TEOPETUUYECKHX
MIPEICTABJICHHUI pa3HOTO YPOBHSI:

ATOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;
[Tepuonnueckoro 3akona J{. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYE€HHs O CTPOEHUHU aToMa U XUMHUYECKOU CBSI3H;

— TIPENICTaBICHUN 00 IEKTPOJUTUUESCKON TUCCOITUAIIMN BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUSI PACCMATPUBAIOTCA HA OCHOBE OHMIIMPUYECKU TMOIYYEHHBIX U
OCMBICIICHHBIX (paKTOB, Pa3BUBAIOTCS MOCIEAOBATEIIFHO OT OJHOTO YPOBHS K JIPYTrOMY, BBITTOTHSS



GyHKIIMM OOBSCHEHUS M MPOTHO3HPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYYSHUS] U3y4aeMbIX BEILIECTB.

OcBoeHHE MPOrpaMMbl IO XHUMHUU CHOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTaBIAIOLICH HAy4HOM KAapTUHBI MHUpPAa B JIOTHKE €€ CHUCTEMHOM IpUPOJBI,
LIEHHOCTHOTO OTHOILIECHMsI K HAyYHOMY 3HAHMIO U METOJaM IO3HaHWsA B Hayke. M3ydeHue xumunun
IIPOUCXOJUT C MPUBJICUEHUEM 3HAHUI U3 paHee M3YUYEHHBIX yUEOHBIX MpeaMeToB: «OKpyKaromui
Mup», «bruonorus. 5—7 knaccel» U «dusuka. 7 KiIaccy.

[Tpu u3yueHNH XMMUU MPOUCXOAUT (POPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKOH HAayKH Kak
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHMS, IPAKTUUYECKON IEATEIbHOCTH YeJOBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOH KyJbTYPHI. 3ajada y4eOHOro mpeaMera COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XHMUYECKUX 3HAHMM — BaXHEHIIHUX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, sA3bIKa HAayKd, B
MPUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS MPU U3YYCHHH BEIIECTB U XUMHUYECKHX pPEakiui, B
GOpMUPOBAaHMM W PA3BUTHH [IO3HABATEIBHBIX YMEHUH MW WX MPUMEHCHHH B Yy4eOHO-
MO3HABATEJIILHON U yueOHO-MCCIIEIOBATENLCKON JEesTeIbHOCTH, OCBOCHMM MpaBUl OE3011acHOTo
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMUM Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS Ba)KHOE 3HAUYCHUE
PUOOPETHN TaKUe LIETH, KaK:

— ¢opMUpOBaHUE HUHTEIUICKTYaJbHO Pa3BUTOHM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MIPHHATHIO PEIICHUH, CIOCOOHON alaTHPOBATHCS K OBICTPO
MEHSIOLIMMCS YCIIOBUSIM JKU3HU;

— HalpaBJICHHOCTh OOyuYeHUsT Ha CHUCTEMaTHYECKOe NpUOOIIeHHEe OoO0yyaroumxes K
CaMOCTOSITENIbHOM MO3HABATEIbLHON JNESTEILHOCTH, HAYYHBIM METO/aM IMO3HaHUs, (OPMUPYIOLTUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— o0ecrieueHue YCIIOBUHM, CIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYArONIMMHCS —OIIbITa
pa3HOOOpa3HONW JEATENbHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX HAaBBIKOB (KJIHOYEBBIX
KOMIIETSHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IUYHBIX BUAOB JACSITEIbHOCTH;

— ¢hopmupoBanue oO0IIel (YHKIIMOHATBHON M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
qrclie YMEHUI OOBSACHATh U OLICHUBATDH SIBJICHHS OKPYKAIOIIETO MUPA, UCTIOIb3Ysl 3HAHUS U OIBIT,
MOJIYYSHHBIC NPU U3YYEHUU XUMUU, TPUMEHSTh UX TPU PEIICHUHU TTPOOJIeM B TOBCEIHEBHOM KU3HU
U TPYZIOBOM NEATEIBHOCTH;

— (popMupOBaHUE y 00YyYarOIIMXCS F'YMaHUCTHYECKUX OTHOUIEHWH, MOHMMAHUS 1IEHHOCTH
XUMHUYECKHX 3HAHUW I BBIPAaOOTKH SKOJOTHYECKH IeJIeCOO0pa3HOTO TOBENEHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B IEJNSAX COXPAHEHHUS CBOEr0 3J0POBbS W OKPYXKAKOIIEH HPUPOIHOU
Cpenbl;

— pa3BUTHE MOTHBAIIMHU K OOYYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO
Ha OCHOBE YCBOCHMs OOIIEUeNIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BBIOOpY
npoduis U HaNPaBIEHHOCTH JlalbHEeHIIero o0yyeHusl.

OOmiee yKMcao 4yacoB, OTBEACHHBIX U U3YYEHHMs] XMMHM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanmus, coctaBiser 136 gacoB: B 8 kiacce — 68 "acoB (2 waca B Hezelno), B 9 kiacce — 68
qacoB (2 yaca B HEZEII0).



COJEPKAHUE ObYYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XUMUM B JKM3HM 4YeloBeKa. XUMHS B CUCTeMe Hayk. Tena u
BelecTBa. PU3nuecKue CBOWCTBA BEIIECTB. ArperarHoe cocTosiHue Beuects. [lonsTue o Mmeromax
no3HaHus B XuMuU. Yucteie BemectBa U cmecu. CiocoObl pasieieHust cMecei.

ATOMBI 1 MOJIEKYJIbI. XUMUYECKHE 371eMeHThl. CUMBOJIbI XUMUUYECKUX 3J1€MEHTOB. [IpocThie
U CJIOXKHBIE BEIIeCTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumunyeckas Gpopmysa. BageHTHOCT aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHass aroMHass wmacca. OTHOCHUTENIbHAs MOJIEKYJsipHash Macca.
MaccoBast 10Ji1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Mosib. MoiisipHas Macca. B3anMocCBsi3p KOJIMUECTBA, MACChI M YUCTIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tsl o Gpopmynam XUMUYECKUX COSTUHEHUH.

dusznueckue M XUMUYECKHUE SIBIICHUS. XHUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH
COXpaHEeHMsI MacChl BelIeCTB. XHMMHUYECKHe ypaBHeHUs. Kiaccudukamus XUMHUYECKUX peakiuit
(coeTMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOH TMOCYAOW, MpaBuUjiaMud pabOThl B J1aboparopuu U mpuEMamMu
oOpaiieHusi ¢ J1abopaTOpHBIM OOOpYyIOBaHMEM, H3yUY€HHE U OINUcCaHuE (U3MUYECKUX CBONCTB
00pa3IloB HEOPraHMYECKUX BEIIECTB, HaOMoneHNe (pu3nveckux (IJIaBJICHHE BOCKA, TasHUE JIbJIA,
pacTupaHue caxapa B CTYIIKe, KUIIEHHUE M KOHJEHCAIUS BOJAbI) M XUMUYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBaHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mella ¢ KHCIIOTOM) SIBJICHUM, HAOIIOICHUE U
OMKCAaHUE MPHU3HAKOB MPOTEKAaHUs XUMHYECKHX PEaKIMil (pa3ioKeHUe caxapa, B3auMOJICHCTBUE
CEepHON KHCJIOTHI C XJOpHAOM Oapus, paznoxenue ruapokcuna menu (II) mpu nHarpeBanuw,
B3aMMOJIeicTBHE kKene3a ¢ pactBopoM conu menu (1), uzydenue cnocoboB pazaeneHus: cMecei: ¢
MOMOIIIbI0 MarHuTa, (WIbTPOBAHUE, BBHIMApUBAHHUE, TUCTUIUIALMS, XpoMaTorpadus, MPOBEICHHE
OUMCTKM TIOBAPEHHOW CONM, HAONIOJICHWE U OINUCaHHE pPEe3yJbTaTOB TMPOBEICHHUS OIbITa,
WJUTIOCTPHUPYIOIIETO 3aKOH COXPAHEHHUSI MACChI, CO3/IaHUE MOJIENIEH MOJIEKYI (IapOCTEPKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmeck razos. CoctaB Bo3myxa. Kucimopos — 37€MEHT W TMPOCTOE BEIIECTBO.
HaxoxneHue kucimopoaa B mpupoie, Gpusndyeckiue U XMUMHUYECKHE CBOMCTBA (PeaKIMu TOPEHHUS).
Oxcupnpl. Ilpumenenune xkuciopoga. CrocoObl MOMy4YeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoga B mpupoae. O30H — amioTpomnHas MoauduKanus
KHUCJIOpOJa.

TemnoBoit >hdexT XuMudeckoil peakiuu, TEPMOXUMHUYECKHE YpaBHEHHs, OK30- U
SHIOTEPMUYECKHE peakiuu. TOMIMBO: yroJib W MeETaH. 3arpsi3HEHHE BO3MyXa, YCUJICHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — snemenT u npoctoe BemectBo. Haxoxkaenune Bogopoaa B mpupoje, Guzndeckme
U XUMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KuciaoTer u comu.

Mossipablii 00bEM ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PactBopbel. HacelienHble u
HEHACHIIICHHBIC PACTBOPHI. PACTBOPHMOCTH BEMIECTB B BOjIe. MaccoBast 10715 BEIIECTBA B PACTBOPE.
Xumnueckue cBoicTBa BoJbl. OcHoBaHuUs. Ponb pacTBOpOB B MPHUPOJIE M B JKU3HU YEJIOBEKa.
KpyroBopot Bos! B mpupoie. 3arps3HeHue NpupoaHbiX Boj. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmueckux coeauHenuil. Oxcunpl. Kiaccudukanus OKCHAOB:
coyieoOpa3yrorire (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U HecoyieoOpazyromne. Homenknatypa
OKCUJI0B. DU3NYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaos.

OcnoBanus. Knaccudukamust ocHOBaHWM: WIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanui. @Pu3MyecKMe M XHMUYECKUE CBOMCTBAa OCHOBaHMM. llomyuenue
OCHOBaHUM.



Kucnorel. Knaccudukanus kucnor. Homenkiarypa kucinoT. Ou3ndeckue U XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenkiarypa cosieil. @usnyeckne M XMMUYECKUE CBOWcCTBa coseil. [lomydenue
COJIEH.

['eneTnyeckas cBsSI3b MEXKy KJIaCCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpE/EIICHUE COJEpKaHUs KHCIOpOAa B BO3JAyXe, IMOJIyYeHHE, COOMpaHHeE,
pacrio3HaBaHME M HW3YyYEHUE CBOWMCTB KHUCIOPOJAA, HAOJIOJCHHE B3aWMOJCHCTBUS BEILECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HUKHOBEHHUS U TPEKpaIleHUs TopeHus (mokapa), 03HAKOMIJICHHE C
o0pa3iaMu OKCHIOB U OMHMCAaHUE UX CBOMCTB, IMOJyueHHE, COOMpaHue, paClO3HABAHNE U U3YYEHUE
CBOKMCTB BOjiOpoJia (rOpeHme), B3aumojehcTBue Bojopoaa ¢ okcumom menu (II) (Bo3moxHO
UCIIOJIb30BaHNE BHJICOMATEPHATIOB), HAOJIOJCHUE OOpa3lloB BEHISCTB KOJIMYECTBOM | MOJIb,
UCCIIEIOBaHHE OCOOEHHOCTEW  pAcTBOPEHHS BEIIECTB C  Pa3IU4YHONM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM [JOJIEM pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJBI C MeTaulaMU (HATpUEM M KaiblKeM) (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), HCCIIEJOBaHHE O00pa3L0B HEOPraHMYECKHX BELIECTB pPa3IMYHbIX KJIACCOB,
HaOO/IeHUE M3MEHEHHUS OKPAaCKM WHIUKATOPOB B PAacTBOpax KHUCJIOT U IeJIoyel, h3ydyeHue
B3aumoeiicTBust okcuaa meau (II) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METaJIaMU, PEaKIUi
HEUTpanu3aluu, oJIy4YeHUEe HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METajlla IPyTUM U3
pacTBopa COJM, pEIICHUWE OHKCIEPUMEHTAIBHBIX 3aJa4d Mo TeMe «BakHelmme KIiaccsl
HEOPraHUYECKUX COCTUHEHUI.

IMepuoauveckuii 3axkoH u Ilepuoaumyeckass cucrema xumu4yeckux 3iemenros /[, WU.
MenpeneeBa. CtpoeHue aTroMoB. XUMHYeCKasi CBS3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumuu

[lepBbie MOMBITKU KJIaCCH(PUKAIUU XUMUYECKUX AJIeMeHTOB. [IoHATHE O TpyIax CXOIHBIX
AJIEMEHTOB (ILIE€JI0YHbIE U I1IE€JI0YHO3EMENIbHbIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIE OKCUIBI U TUAPOKCUIBI.

[lepmonnueckuit  3akoH. Ilepuonnueckass cucrtemMa XMMHYECKMX  dJeMeHTOB /.
. MenneneeBa. Koporkonepuoganas u JuiMHHONepuoaHas ¢opmbl I[lepuoanueckoit cuctemsl
xumuueckux oanemeHtoB [[. W. MenneneeBa. Ilepumoaslt m rpynmbl. @DU3HYECKHN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHHEe 3J€KTPOHHBIX
o0Oosouek aroMoB TmepBbIX 20 xumHueckux odnemeHToB Ilepuonmueckoil cucremsr /.
N. MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO JIEMEHTA MO €ro MojJoKeHuto B [lepunoandeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUsl pajinyca aTOMOB XMMHYECKHX 3JIEMEHTOB, METAITIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIaM U MEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u lleproanueckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTUku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumuyeckas CBSI3b. KoBanenrtnas (monsipHas U HEMnoJIsipHast) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMHUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenp okucienus. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl OKUCIeHus
1 BOCCTAHOBJIEHHA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

n3yueHne oOpa3IoB BEIIeCTB METAJUIOB U HEMETAIJIOB, B3aUMOJIEHCTBHE THIPOKCHAA IMHKA
C pacTBOpaMH KHCIOT U IlIeJo4yeil, MNPOBEJEHHE ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi (TOpeHHe, peakiuy pa3ioKeHus, COeTUHEHNUS).

Meoscnpeomemnwie ceasu

Peanuzanus MEXNpeAMETHBIX CBA3E€M NPU M3YyYEHUM XUMHUHU B 8 KJlacce OCYLIECTBIIAETCS
yepe3 HCMOIb30BaHUE KaK OOIIHMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U MOHSATUH, SBISIOLUIUXCS
CHUCTEMHBIMU JIJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01iue ecTecTBEHHO-HAayUHbIe MOHATHS: HAY4HbIN (PaKT, TUIOTE3a, TEOpUs, 3aKOH, aHAJIN3,
CHUHTE3, KJIacCU(UKAIMsI, MEepUOJUYHOCTh, HAOIIOJCHUE, HSKCIEPUMEHT, MOJAEIHPOBAHUE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.



®dwusmka: MaTepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIWJI, W30TOIIbI,
pPaaMOaKTHBHOCTb, MOJICKYJIa, OJIEKTPUYCCKUN 3apsij, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (M3MYCCKHE BEIMYWHBI, CIAWHUIBI WU3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3161, CoHIIE.

buomnorust: potocunres, npixanue, onocdepa.

I'eorpadus: armochepa, ruapochepa, MUHEpabl, TOPHBbIE TOPOIbI, TOJIE3HBIE UCKOTIAEMbIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeECKas peaKuusi

Ilepuonnueckunt  3akoH. Ilepuonmueckas cucreMa XHMMHMYECKMX — 3JIEMEHTOB /I
U. MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B HM3MEHEHMHM CBONCTB XHWMHMUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kajus, KajblUsl W HUX COEIAUHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM DJIEMEHTOB B [lepuonyeckoii CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUAbl XHMHUYECKOM CBsI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIUETKU U BUIa XMMUYECKOH CBS3H.

Knaccupukanuss m HOMEHKIAaTypa HEOPraHMYECKHMX BEUIECTB. XWMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIUXCS K Pa3INYHbIM KJIacCaM HEOPraHMYECKUX COCIMHEHUM, TeHETUYECKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XMMHUYECKUX peaklUil M0 pa3iMyHbIM IpU3HAKaM (110 YUCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIIMU BEUIECTB, IO TEIUIOBOMY 3(DPeKTy, M0 M3MEHEHHIO CTETIEHEH OKHCIICHUS
XUMHUYECKHX JIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTUIO KaTaiau3aropa). DK30- U 3HJOTEPMUYECKHE
peakuuu, TepPMOXUMUYECKUE YPABHEHMSL.

Ilonatue o ckopocty xumuueckoi peakuuu. [loHsTne 006 0OpaTMMbBIX U HEOOPATHMBIX
XUMHUUYECKHUX peakuusx. [ToHsTHe 0 rOMOreHHBIX U reTeporeHHbIX peakuusax. [lonstue o katanuse.
[TonsiTe 0 XMMHYECKOM paBHOBecuU. DAKTOPBI, BIUSAIOLIME HA CKOPOCTh XUMUYECKON PEAKIMK U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM, 3JEKTPOHHBIA OaJlaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBieHUE YpPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIBb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 31€KTPOTUTHUECKON IUCCOLMAIMKN. DJIEKTPOJIUTHI U HEINEKTpoauThl. KaTtnonsl,
AQHUOHBI. MeXaHN3M JUCCOLMALMH BEIIECTB C Pa3INYHBIMU BUJAMU XUMUYECKOU cBs3u. CTeneHb
nuccounanuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakiiun moHHOro obMeHa. YCIOBHS NMPOTEKaHUs PeaklUuil MOHHOTO OOMEHa, MOJHbIE U
COKpalllEHHbIE MOHHBIE YypaBHEHHs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U coyiell B CBeTe
npescTaBiIeHui 00 IEKTPOIUTHYECKOH nucconmanuu. KauecTBeHHbIe peakiiui Ha oHbI. [loHATHE
0 THJIPOJIU3€E COJICH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENISIMHU KPUCTAIMYECKHX pPEIETOK HEOPraHMYEeCKUX BELIECTB —
METaJUIOB M HEMETAJUIOB (rpaduTa U anMasa), CJIOKHBIX BELIECTB (XJIOpHIa HATPHs), UCCIIeI0OBaHHUE
3aBHCHUMOCTH CKOPOCTM XHMMMYECKOM peakuuud OT BO3ICHCTBHUS pa3iMYHbIX (HaKTOPOB,
UCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PpACTBOPOB BELIECTB, IIpOLECCa AMCCOLUALMM KUCIOT,
nienoued M cojel (BO3MOXHO HCIOJIb30BaHHWE BHUIEO MAaTepuasoB), IPOBEJCHHE OIBITOB,
WITIOCTPUPYIOIIMX NPU3HAKM TPOTEKAHUS peakiuii MOHHOro oOMmeHa (oOpa3oBaHHE OCaJKa,
BbIJIEJICHHE Ta3a, 0Opa3oBaHUE BOJbI), OMBITOB, WJUIIOCTPUPYIOUIMX TMPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX pPEAKUMNA (FOpEHUE, PEaKUHUH pa3IOKEHUs, COCIUHEHUS), paclo3HaBaHUE
HEOPraHMYECKWX BEIIECTB C TIOMOINBIO Ka4eCTBEHHBIX pEaKkUMid Ha HOHBI, peIlIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTajibl M MX coeJMHEHUSA

OOmast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
creneHu okuciaeHus. CTpoeHHMe M (HU3UYECKUE CBOWCTBA IPOCTBIX BELIECTB — TaJIOTCHOB.



XWMHYECKHE CBOWCTBAa Ha TpUMeEpe XJopa (B3aUMOJEHCTBHE C MeETaUlaMH, HEMeTaUIaMH,
niesouyamu). Xaopoogopoa. ConsiHasi KUCIIOTa, XUMHUYECKHE CBOMCTBA, MOYYEHHUE, IPUMEHEHUE.
JleilictBue Xxjopa M XJOpPOBOJOpOJAa Ha OpraHU3M uesloBeka. BaxHelmme xJopuabl U HX
HaXO0X/IEHNE B IPUPOJIE.

OO6mass xapaktepuctuka 5JeMeHTOB VIA-rpymmbl. OCOOGHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne M (puU3MUECKHE CBOMCTBA MPOCTBHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOIHbIE MOJU(PUKALIMH KUCIOPOAA U cepbl. XMMUYECKHE CBOMCTBA CEPBI.
CepoBonopon1, cTpoeHue, GU3NIecKrue 1 XUMUIecKne cBoiicTBa. OKCHIBI Cephbl KaK MPEACTaBUTEIN
KUCIOTHBIX OKcHJoB. CepHas KucioTa, (U3MYEeCKHe M XUMHMUYECKHE CBOMcTBa (00ILIMe Kak
NPEJCTAaBUTENsl Kiacca KHUCIOT W crenuduueckue). XUMHUYECKUE PEaKIiH, JIeKallue B OCHOBE
IPOMBIIIJICHHOTO clloco0a MoJy4eHus cepHod kuciotel. Ilpumenenue cepHoit kuciotsl. Conun
CepHOI KHUCIIOTHI, KaUeCTBEHHAs peakuus Ha cynbdaT-uoH. Haxoxaenue cepbl U e€ CoeIMHEHUH B
npupoge. XUMHUYECKOe 3arps3HEHHE OKPYXKAIOWIEH Cpelbl COCIMHEHMSIMHU cepbl (KHCIOTHBIE
JIOX/IM, 3arpsI3HEHUE BO3/1yXa  BOAOEMOB), CITIOCOOBI €T0 IPEA0TBPALICHHUS.

OO6miast  xapakTtepucTuka dieMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIEC CTETIEHU OKUCIICHUsS. A30T, pacCpoCTpaHEeHHE B IPUPOJE, (PU3NUECKHE U XUMUIECKUE
coiictBa. KpyroBopor azora B npupoje. AMMHaK, ero (pusnyeckue U XMMHUYECKUE CBOICTBa,
nojy4yeHue u npuMmenenne. Com aMMOHHMS, UX (PU3UYECKHE U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE.
KavecTBeHHass peakiuss Ha HOHBI aMMOHMs. A30THasg KHUCJIOTa, €€ MOJydeHue, (U3UYecKue H
XUMHYECKHE CBOicTBa (0OImMe Kak TMPEeACTaBUTENs Kilacca KHUCIOT H  Crenu(puveckue).
Vcnonb30BaHue HUTPATOB U COJIEM aMMOHHUS B Ka4eCTBE MUHEPAJIbHBIX yI0OpeHni. XuMuieckoe
3arpsi3HEHUE OKpY)Kalollled Cpelpl COEIMHEHUSMHU a30Ta (KHUCIOTHBIE [OKIU, 3arps3HEHue
BO3/1yXa, MOYBbl M BoaoéMOB). Docdop, amnorponnsie Moaudukanuu docdopa, Guznyeckue u
xumuyeckne cporcTBa. Oxcun docdopa (V) u pocdopHast kucnora, Gpusndeckue U XUMHIECKHE
CBOIiCTBa, nosryueHue. Mcnonp3oBanue pocdaroB B kKaueCTBe MUHEPAIBbHBIX YA0OPEHHH.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpynmnbel. OcoOeHHOCTH CTpOEHHS aTOMOB,
XapakTepHble CTENEHM OKMCIECHUS. YTIEpOoJ, auIOTPOIIHble MOAM(DUKALMYN, PAaCHpOCTpaHEHUE B
npupose, puU3NYecKue U XUMHUecKue cBoiicTBa. Ancopouus. KpyroBopot yriepona B mpupoe.
Oxcuzpl yrieposaa, ux (pu3MuecKkue M XUMHUECKHE CBOWCTBA, NEHCTBHE Ha >KHUBbIE OPraHU3MBI,
NOJyYeHHe M MPUMEHEHHE. DKOJOTMYEeCKHe MpOOJeMbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TI100aJIbHOTO MOTEIJICHNs KJIMMaTa, MapHUKOBBINA 3((eKT. YTolbHas KUCIOTa U €€ COJH,
uX (u3NyYecKue U XMMUYECKUE CBOICTBa, MOJyyeHUe U npuMeHeHue. KaduecTBeHHas peakuus Ha
KapOoHaT-MOHBI. VMcnonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO351CTBE.

IlepBoHauaibHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSX yIiepoja
(MeraH, 3TaH, STWJIEH, alleTWJIEH, 3TaHOJI, TJIMLEPUH, YKCyCHas KucioTa). [IpupoaHble HICTOUHUKHI
YIJI€BOAOPOAOB (Yroiib, MIPUPOIHBIN ra3, He(PTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb B
ObITy M mpoMbllieHHOCTU. [loHATHE O OMoJIOrMYecKM BaXKHBIX BEIIECTBAX: >KHMpax, Oenkax,
yIJIeBOAAX — M MX pPOJM B JKU3HU deJoBeka. MarepuaabHOe €IMHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢usndeckue M XUMHUECKHE CBOWCTBA, TIOJIY4Y€HHE U MPHUMEHEHHUE.
Coenunenus kpeMHus B npupoje. Obiue npeacrasienus o6 okcunae kpemuus (IV) n kpeMHueBoit
kucinote. CUIIMKAThl, UX UCIOJIB30BaHUE B OBITY, B IPOMBINUIEHHOCTH. BaxkHelme cTpouTeabHbIe
MaTepuaibl: KepamHKa, CTeKJo, IeMEeHT, OeToH, kene300eToH. Ilpobrmembr Ge3omacHoro
UCTIOJIb30BAaHUS CTPOUTENbHBIX MAaTEPHAJIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yueHne o0pa3lloB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJSIHON KHCIIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEaKIMid Ha XJIOPHUI-HOHBI M HAOIIOJCHHWE TPU3HAKOB HMX TPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYecKue W XMMHUYECKHE CBOMCTBA TaJOr€HOB M HMX COEJUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHJEOMATEPHUATIOB), O3HAKOMJIEHHE C 00pa3laMu XJOpPUJOB (TaJIOT€HU[IOB),
O3HaKOMJIEHHE C o0pasnmamMud ceppl W €€ COeAMHEHUSMH (BO3MOXKHO HCHOJIb30BaHUE
BHUJICOMATEPHAIIOB),  HAONIOJCHWE  Tpolecca  OOyrJIMBaHUS — caxapa MOJ  JCHCTBHUEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI, M3yYeHHE XHMHUYECKHX CBOWCTB pa30aBlIeHHOW cepHOU
KHCJIOTBI, IPOBEAECHUE KAYECTBEHHOW peakUuu Ha Cyiab(paT-HOH W HAOJIOJCHHME INpHU3HaKa €&



MPOTEKaHUs, O3HAKOMJICHHWE C (PU3MUECKHMMH CBOWCTBaAMHU a30Ta, (pocdopa M HX COCITUHECHHMA
(BO3MOKHO HCHOJIB30BaHHE BHUIEOMATEpUANOB), 00pa3aMu a30THBIX M (POchOpHBIX yrnOOpeHHUH,
noJjiyueHue, coorpanue, paclio3HaBaHUE U U3y4YeHHE CBOMCTB aMMHaKa, MPOBEACHUE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHUS U PochaT-uoH U U3yYeHHE IPU3HAKOB UX MPOTEKaHMs, B3aUMO/ICHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJbI0 (BO3MOKHO HCIIOJIb30BaHHE BUAECOMATEPUAsIOB),
U3y4eHHE MOJENeH KPHCTAIMYECKUX PEHIETOK anMasa, rpaduta, QymiepeHa, 03HAKOMIIEHUE C
MPOLECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIIEM U YCTPOHCTBOM
NPOTHBOra3a, MOJy4YeHHE, COOMpaHUe, PACIO3HABAHWE M W3YyUCHHE CBOWMCTB YIJIEKHCIOIrO rasa,
MPOBEJICHNE KAa4eCTBEHHBIX pPEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI U WM3Y4YCHHE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHHME C NPOAYKUMEH CHIMKATHOM IPOMBIIIJICHHOCTH, PELICHHE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHelnme HeMeTalbl U X COCAMHEHUS».

MeTtaJuibl M UX COeIMHEHUSA

OO01as xapaKTepUCTHKa XMMUUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX MOJIOKEHUS
B Ilepuonnueckoin cucreme xmmuueckux snemeHToB [[. M. MenneneeBa u CTpoeHUs aTOMOB.
Crpoenue wmetaiioB. Metammnyeckas CBsi3b M METaUIMUECKas KpPUCTAUIMUECKas pEelETKaA.
DNEKTPOXUMUYECKUNA Psifl HANpsDKEHUH MeTaiwioB. (Pu3nueckue W XMMHYECKHE CBOMCTBA
MeTaisioB. OOmme crnocoObl moiaydeHus MeTasioB. [loHATHE O KOPpO3UM METayuioB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTanb, YyryH, IIOPATIOMUHHUM, OpoH3a) W HX
MPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[llenounble mMeTauibl: MojoxkeHue B [lepruonnyeckoi cucTeMe XMMHYECKUX 3JIEMEHTOB Jl.
W. MenpeneeBa, CTpoeHHME HMX aTOMOB, HAaXOXkJACHHE B mpupojae. Pu3nueckrue U XUMUUYECKHE
cBoiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U THAPOKCUABI HaTpusd U Kanus. [lpumenenue
LIEJIOYHBIX METAJVIOB U UX COCIMHEHUM.

[IlesrounO3eMeENnbHBIE METAUIBI MATHAM 1 KaJIbLUI: NOJI0KEeHUE B [lepuonnueckon cucreme
xumuueckux siemeHToB . U. MenpaeneeBa, cTpoeHHME HX aTOMOB, HAXOXKIACHHE B IPUPOJIE.
Pu3nyeckue M XMMHYECKHE CBOWCTBA MarHus W KajblMs. BaxkHellne COeOuHEHHUs KalbLusd
(oxcun, rugpokcu, conu). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMmuHuil: mnonoxxeHne B Ilepuonnueckold cucTeMe XHMMHMYECKUX JJeMEHTOB /.
H. MenzeneeBa, CTpoeHUE aTOMa, HAXO0XKACHUE B npupoae. Pusndeckue U XUMUUECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCUA U THJIPOKCH/Ia AITFOMUHHUSL.

XKeneso: mnonoxenne B Ilepmoamyeckoid cuUCTEME XUMUYECKUX 23J€MEHTOB [l
N. MenpeneeBa, cTpoeHHE aToMa, HaXOXKACHUE B npupoje. Pu3nueckre U XUMHYECKUE CBOMCTBA
xkene3a. Oxkcunwl, runpokcunsl u comu skenesa (II) m sxemesza (III), mx coctaB, cBoiicTBa u
IIOJIy4ECHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3laMi METAJUIOB U CILIaBOB, UX (PU3MUECKUMU CBOMCTBAMU, U3yUEHUE
pe3yabTaTOB KOPPO3UHM METAIUIOB (BO3MOXKHO HCIIOJIb30BAHUE BHJEOMATEpPHANIOB), OCOOCHHOCTEH
B3aMMOJECHCTBUSL OKCHZA KalblMsig M HaTpus C BOJOM (BO3MOXKHO  HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB), MCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI, Ipollecca TOPEeHUs jkeje3a B
KHCII0poJie (BO3MOXKHO MCIOJIb30BaHNE BUJIEOMATEPHAIOB), PU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha WOHBI: MarHus, KajbIlUs, aTlOMUHUS, nuHKa, xene3a (1) u xeneza (1), memu (II),
HaOJII0/IEHUE U OINKCAaHUE MPOLIECCOB OKPAIIMBAaHUS IUIAMEHU MOHAMU HATPHsl, Kadus U KaldbIUs
(BO3MOKHO MCIOJIB30BAHNE BHJICOMATEPUANIOB), UCCIIEIOBaHHE aM(pOTEPHBIX CBOMCTB THAPOKCHIA
QTIOMHAHMS M THAPOKCHJIA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a1ad Mo Teme «Baxueimme
METaJUIbl U UX COCUHEHUSD.

XuMus M OKpyKamoLmas cpeaa

BemectBa u Marepuansl B IIOBCEJHEBHOM KU3HU 4YeJIOBEKa. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XMMHYECKUX peakuuid B ObITy. IlepBas momompb Npu XUMHUYECKHX OKOTax U
OTPABJICHUSIX.

XUMUYECcKOe 3arpsi3HEHUE OKpYy»Karolleil cpeabl (mpezenbHas AONMyCcTHMas KOHLEHTpalus
BerecTs, ganee — [1JIK). Ponb xumun B pereHun 5K0I0rn4eckux npooiem.

Xumuueckuii IKCnepumenm:

u3yueHue o0pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MaTEPHUAIbI).



Meostcnpeomemnwie ceasu

Peanuzamusi MexnpeaMEeTHBIX CBSI3€H MpU M3YyYEHUU XUMHUHU B 9 Kiacce OCYIIECTBIISIETCS
yepe3 HCMOIb30BaHUE KaK OOIIMX e€CTECTBEHHO-HAYYHBIX MOHSTHUM, TaK U MOHATUH, SBISIOUINXCS
CHUCTEMHBIMU IS OTAEJBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO011ue ecTecTBEHHO-HAyUHbIE MOHATHS: HAYYHBIN (PaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, Kiaccuukamusi, TMEePUOJUIHOCTh, HAOJIOJCHUE, OSKCICPUMEHT, MOJACIUPOBAHNE,
U3MepeHue, MOJIETb, SIBICHNE, TApPHUKOBBIN 3()PeKT, TEXHOJIOT s, MaTepHAIIbI.

®dusuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUA, HN30TOMbI,
pPaZMOaKTUBHOCTb,  MOJIEKYyJa, OJJEKTPUYECKHM  3apsii, [POBOJHUKH, IOJYIPOBOJHUKH,
JVRJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, Telo, O0BEM, arperaTHOE COCTOSHHUE BEIIeCTBAa, Ias,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMYECKAsI PEIIETKA, CIIIaBbl, (PU3NUECKHE BEIUYUHBI, €TUHHIIBI
U3MEpEHMS], KOCMUYECKOE ITPOCTPAHCTBO, MIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: ¢orocunres, awpixanwe, Ouochepa, IKOCHCTEMa, MHHEpalIbHBIC YIOOpEHHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TIOPOJIbI, MOJE3HbIE HCKOIIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUUN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS TMPOrPaMMbl OCHOBHOIO 00IIero o0pa3oBaHUs
JIOCTUTAIOTCS B XOJ€ OOy4YeHUs! XUMUU B €IMHCTBE Y4eOHOIl M BOCHUTATENILHOMN JESTENbHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMU COIMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBECHHBIMU
[EHHOCTSAMHU, TPHUHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMAaMH IOBEJACHHUS M CIOCOOCTBYIOT
MpoIleccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITMATM3AIIMN 00YJarOIIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIT TOTOBHOCTH OOYyYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIMN W PACHIMPEHUE OMNBITa JEATEILHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuoTHYECKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOUIIEHHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJICJNIO, TIOHMMaHUsl 3HAYEHUS XUMHUYECKOW HAyKd B KU3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BINAJIETh JOCTOBEpHOW HWHPOpMAIUel O MEpeqOBBIX JOCTHUKEHHSIX M OTKPBITHAX
MHPOBOM M OT€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPONCTBE MHpa
1 00IIIECTBA;

2) rpasKIaHCKOro BOCTIMTAHUS:

MPEACTABICHUS O COLMAJIbHBIX HOpPMax W IMpaBWaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUICKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B  OOINECTBEHHO IIOJIE3HOM, y4eOHO-
UCCJIEIOBATENILCKOM, TBOPUECKON U JAPYTrUX BHUAAX JAEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpazHOI
COBMECTHOHM JIEITEIbHOCTH TIPU BBITIOJIHEHUHM YYEOHBIX, TMO3HABATEIbHBIX 3a/a4, BBITIOJHEHUU
XUMHUYECKHUX DKCIEPUMEHTOB, CO3/IaHUU yIEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOMOHUMAHUIO U
B3aMMOTIOMOIITM B TIPOIIECCE ITON YUEOHOM JESITEIIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IMOBE/ICHUE
Y TIOCTYIIKM CBOMX TOBApHILEH C MO3ULIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEJCTBUI TOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHUPOBO33PEHUECKHE  TPEJCTaBICHUS O  BEIMIECTBE U  XUMHYECKOW  PEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKHM M COCTABIISIIOLIME OCHOBY JJisi
MMOHUMAHUS CYITHOCTH HAy4YHOW KapTHHBI MHUPA, MPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUSL IPUPOJIbI, B3aUMOCBA3SX 4YeJIOBEKa C MPUPOJAHON CPEeAOW, O PONM XUMHHM B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HAlpaBJCHHbIE HA MOJYYEHHE HOBBIX 3HAHUM MO XUMUH,
HEOOXOAUMBIE JIT OOBSCHEHHsS HaOIIOJAaEMBbIX TIPOIECCOB W SBJICHUN, I03HABATEIbHOM,



MH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCJIE HaBBIKOB CAMOCTOSITENIbHOM paboThI €
y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEpaTypoil, IOCTYNHBIMH TEXHHYECKUMHU CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHMIO M IO3HAHMIO, JHOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHuI0, MPOEKTHOM U HCCIEI0BATENIbCKON JIeATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/J0POBBIO, YCTAHOBKHU
Ha 3JIOpOBBIM 00pa3 JKW3HH, OCO3HAHHE TIOCJIEACTBUNH U HENPUSITHE BPEAHBIX IPUBBIYECK
(ynorpeOyieHUsI aJKOToJisi, HApPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJCHHUS MPABUI
0e30MacHOCTH NP OOPALIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY M pealbHOMN KU3HHU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAaKTUYECKOMY M3Y4YEHHIO Ipodeccuil U Tpyaa pa3indyHOro poja, YBaXKeHHE K
TPYAY U pe3yjbpTaTaM TPYAOBOM JEATENbHOCTH, B TOM YMCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUU MO XMMUU, OCO3HAHHBII BHIOOP MHAMBHUAYAIbHON TPACKTOPUU MPOJOIIKEHHsI 00pa30BaHUs
C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMHHM, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHemHoi npodecCHoHaNbHON AeSITENFHOCTH U Pa3BUTUS HEOOXOTUMBIX YMEHUH,
FOTOBHOCTb aJJaliTUPOBATHCS B IPOPECCUOHAIBHOM CpEIE;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTMUYECKH 11€J1IeCO00Pa3HOE OTHOILIEHUE K MPUPOE KaK MCTOUYHUKY KU3HHM Ha 3emile,
OCHOBE €€ CYIIECCTBOBAHMs, MOHHMAaHWE ILIEHHOCTH 3J0pOBOr0 W 0Oe30macHoro obpasza KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBbIO, OCO3HAHUE
[IEHHOCTU COOMIOACHUS MpaBUJI O€30MacHOrO MOBEIEHHUs MpHU paboTe C BEIECTBAMH, a TaKkKe B
CUTYalUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUS, MTOJydaeMble MPU U3yUYECHUN XUMHH, JJIs PEelleHus 3a/1a4,
CBSI3AHHBIX C OKPYXAOUEH MPUPOAHON CpeloW, [JIs TOBBILICHUS YPOBHS 3KOJOTHYECKOM
KYJIBTYpPbI, OCO3HAHMS TJI00AJBLHOTO XapaKTepa AKOJIOTMYECKUX MpOoOJieM M MyTed MX peuIeHHs
MOCPEACTBOM METOJ0B XUMHH, HKOJIOIMYECKOTO MBIIIJIEHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
MI03HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATIbHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX pe3yAbTaTOB BBIACIAIOT 3HAUYMMBbIE [UIsI (OPMUPOBAHUS
MHUPOBO33pEHHUs OOIIeHAay4YHbIE MOHSATHS (3aKOH, TEOpUs, MPHUHIUI, TUMoTe3a, (PakT, cucrema,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOpPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMHPOBATH MPEICTaBICHUE O
[EJOCTHOW HAay4YHOW KapTHHE MHpa, M YHHUBEpCalbHbIE y4eOHBbIC AEWCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpble oOecneynBaioT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIBHOCTH.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jjornueckue aAeMcTBus:

YMCHI/IH HCIIOJIBb30BaATh HpI/IéMBI JIOTUYCCKOTO MBIIIJICHUA HpI/I OCBOCHHNU 3HaHI/II\/'II
pPacKpbIBaTh CMBICT XMMHUYECKUX MOHATHH (BBIAEIATh UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIUBATh
B3anMOCBS3b C JIpyrI/IMI/I HOHSITI/ISIMI/I), HCITIOJIB30BATh ITOHATUA IJIs1 O6T)$ICHGHI/I${ OTACIBHBIX (baKTOB
U SIBJICHUH, BBHIOMpPATh OCHOBAHUS W KPUTEPUH NS KiIacCH(UKAIMKU XUMHUYECKUX BEIIECTB U
XUMHUYCCKUX peaKum?I, yCTaHaBJ'II/IBaTI) HquHHHO-CHe)ICTBeHHBIe CBA3HU Me>1<)1y O6’beKTaMI/I
W3YYEHUS, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTHUBHBIC, ICTYKTUBHBIC, IO aHATIOTHH ), AeTaTh
BBIBOJIbI U 3aKJIFOUYCHU S,

YMEHHE TPHUMEHSTh B MPOIECCe TMO3HAHMS MOHATHS (MIPEAMETHhIE W METANpeAMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, HCIOJb3yeMble B XHMHH, TPEOOpPa30BbIBATH IMIHPOKO



NpUMEHSIEMble B XMUMHUHU MOJIETIbHBIC IMPEICTaBICHUS — XUMHUYECKHH 3HAK (CHMMBOJ 3JIEMEHTA),
XxuMu4eckass (opMyaa W ypaBHEHHE XUMHUYECKOW peakIud — TpU pelieHun y4deOHo-
ITO3HABATEJIbHBIX 33/a4, C YUYETOM ITUX MOJEINIbHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaTh
CYIIECTBEHHBIC MPU3HAKU M3y4a€MBbIX 00BbEKTOB — XMMUYECKHUX BEUIECTB U XUMHUYECKUX PEAKIIHH,
BBISIBJISITH OOIIIKME 3aKOHOMEPHOCTH, IPUYUHHO-CIICICTBEHHBIE CBSI3U U IPOTHUBOPEUHSI B H3y4aEMbIX
npoueccax U sIBICHUSIX.

Ba3oBble uccienoBareabcKue 1eicTBUA .

YMEHHE MCHOJIb30BaTh IIOCTABJIEHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA I103HAHUS, a
TakKe B KadecTBe OCHOBBI sl (OPMHUPOBAHMSI THUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

prUoOpeTeHne OMbITa MO IUIAHWPOBAHUIO, OPTraHU3alUU M TPOBEACHUIO YYECHHUYECKHX
HKCIEPUMEHTOB, YMEHUE HAOJIOATh 32 XOAOM IIPOIEcca, CaMOCTOSATEILHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (QopMyaupoBaTh OOOOLIEHHS M BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO OIbITA,
MCCJIEI0BAHMS, COCTABIATh OTUYET O MPOJIETaHHOM padorTe.

Pa6ora ¢ nundopmanmeii:

YMEHHE BBIOUPATh, AHATM3UPOBATH U MHTEPIPETUPOBATH MHPOPMALINIO PA3INIHBIX BUJOB U
dbopM mpencTaBiIeHMs, MOJY4aeMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-MOMYJsIpHAs JUTepaTypa
XUMHYECKOTO COJIEpKaHUs, CIIPaBOYHBIE TTOCOOUs, pecypchl HTepHEeTa), KPUTUYECKH OLEHUBATH
MPOTUBOPEUUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE TPUMEHSTh Pa3InYHbIE METOJbI U 3alPOCHl IPU MOUCKE U 0TOOpe MHpOpMAIUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX JJIsl BHITIOJHEHHS Y4e€OHBIX M MO3HABATEIbHBIX 3a/1a4
OTIpEeNeIEHHOT0 THUMa, NPUOOpEeTeHHEe OomnbiTa B O0JACTH WCIOIB30BaHUS HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBIAJEHUE KYJIbTYpOHl aKTUBHOIO MCIIOJIb30BAHMS PA3TMYHBIX
MIOWCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAalbHYIO (OpMYy TpeICTaBICHUS
uH(bOpMallMd M WUIIOCTPUPOBATh pelIaeMble 3a7aud HECIOKHBIMH CXEMaMHU, IuarpaMMamy,
npyrumu popmamu rpaduKe U ©X KOMOUHALIUSMU;

YMEHHE HCIOIb30BaTh W aHAIM3UPOBAThH B Ipollecce y4yeOHONH U HCCieI0BaTebCKOU
JeSATeIbHOCTH UH(POPMAIIMIO O BIUSHUHU MPOMBIIIEHHOCTH, CEIbCKOT0 X035ICTBAa M TPAaHCIIOPTa Ha
COCTOSIHME OKPYKaroLEeH IPUPOJHON Cpebl.

KoMMmyHUKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIE el CTBHUS:

YMEHHs 3a7aBaTh BOMPOCHl (B XoJe Auamora u (WIM) JTUCKYCCHM) IO CYIIECTBY
obcyxmaemMoil Tembl, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO  BBITIOJHEHUS
peI0KEHHON 3a1a4H;

YMCHUA NMPEACTABIIATh NOJTYUYCHHBIC PE3YJIbTAThI IO3HAaBaTEILHOU ACATCIIBHOCTU B YCTHBIX
U THCHbMEHHBIX TEKCTaX; JelaTh MPe3eHTAUI0 pe3ylbTaTOB BBIMOJIHEHUS XHUMHUYECKOTO
JKCTIepUMEHTa (71ab0paTOPHOTO OMbITa, JIAOOPATOPHOM pPabOTHl TO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUsSI Yy4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIBHON M
MCCJIEIOBATENLCKOM AEITENFHOCTH MPU PEIICHUN BO3HUKAIONINX MPOOIEeM Ha OCHOBE yu€Ta OOIIMX
MHTEPECOB U COIJIAaCOBaHUs MO3ULUHN (00CYX JEeHHS, OOMEH MHEHUSIMHU, «MO3TOBBIE LITYPMBD»,
KOOpJIMHAIIMSI COBMECTHBIX JIEHCTBHI, OMpeIeieHne KPUTEPHUEB TI0 OI[CHKE KauyecTBa BBIMOJTHEHHON
paboThI U IpYyTHE).

PeryasiTuBHble yHUBepPCaJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSITENIbHO OMNPENENTh IeNId JIeATeIbHOCTH, MIaHUPOBaTh, OCYILECTBISATH,
KOHTPOJIMPOBATh U MIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JAESITENLHOCTD, BEIOUpATh Hanbomee
s exTUBHBIE CITOCOOBI PEIIeHHs YYeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEILHO COCTABIIATH
WM KOPPEKTUPOBATH MPEJIOKEHHBIA aIrOPUTM JEUCTBUN IPHU BBHINOJHEHUHU 33/laHUN C Yy4ETOM
MOJTYYeHHUS HOBBIX 3HAHUN 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX, OIECHUBATH
COOTBETCTBUE IMOJYYEHHOIO pe3yibTaTa 3asBICHHOM 1€JIM, YMEHHE HCIONb30BaTh W
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3a/IaHUH.



INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pPE3YyNbTAaTOB II0 OCBOCHHUIO 0053aTENIBHOTO COAEpIKaHUS,
YCTaHOBJIEHHOTO JaHHOM (enepanbHOM pabouell mporpamMmoi, BBIIEISIOT: OCBOCHHBIE
00y4aromuMuUCs HayuyHbIE 3HAHUS, YMEHHUS U CIIOCOOBI ICHCTBHM, crienn(uiecKue A mpeMeTHON
obnactu «XuMHUS», BUIBI JIEATEIHHOCTH MO IMOJYYEHHIO HOBOTO 3HAHUS, €ro UHTEpIIpPEeTalUH,
npeoOpa30BaHUIO M MPUMEHEHHIO B PA3JINYHBIX yYEOHBIX M HOBBIX CUTYaIIHSX.

K konmy oOyueHusi B 8 KJjiacce npeiMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

. PacKpbIBaTh CMbICI OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKHUI
AJIEMEHT, IIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOJIHAs M HEOAHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAas M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIECTBAa, MOJIb,
MOJISIpHAsi Macca, MaccoBasi A0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUH, MOJIIPHBIA 00BEM, OKCH I,
KHCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCICHUS, XUMHUECKasi peaKlus,
KJaccu(UKAIUsl PEaKIMi: pPEaKUH COCIUMHEHUS, PEaKIHUU pa3IoKEHHUs, PEaKIuu 3aMEelICHU,
peakiuu oOMeHa, IK30- U IHAOTEPMUYECKUE PEaKlUH, TEIIOoBOH 3(PQeKT peakuuu, siApo aToma,
AIIEKTPOHHBIN CIIOM aroma, aTOMHasi OpOWTalb, pajuyC aroMa, XMMHUYECKas CBs3b, MOJSApHAs |
HEMOJISIPHAsI KOBAJIICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHMOH, pacTBOP, MaccoBas IOJis
BellecTBa (ITPOLICHTHAS KOHIIEHTPAIIHs) B paCTBOPE;

. WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHMUYECKUX MOHATUN U NPUMEHSTH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIICHUN;

. UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIUKY [IJISl COCTaBJIeHUs (OpPMYN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

. OTIpEIeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCIUHEHHSIX, CTECTCHb
OKHCJIEHHS JIEMEHTOB B OMHApPHBIX COEAMHEHMSIX, MPUHAIJIEKHOCTh BEIECTB K OINpeneIEHHOMY
KJaccy COeQUHEHUH 1o QopMynaMm, BHUJ XUMHUYECKOM CBA3M (KOBaJ€HTHas M HOHHas) B
HEOPraHMYECKUX COEANHEHUSX;

. packpbiBaTh cMblicha [lepuonudeckoro 3akona J[. . MenneneeBa: 1eMOHCTpUPOBATh
NOHMMAaHNE MEePUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX IOJIOKEHUS B
Ileproanueckoil cucTeMe, 3aKOHOB COXPAHEHHUs MacChl BEILECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaJipo;

. OMHUCBHIBATh W XapakTepusoBaTh TabnuuHytro ¢opmy Ilepuoanyeckoit cUCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3iinyaTh MOHATHS «TJaBHas monarpymnmna (A-rpymmna)» U «modouHas
noarpynna (b-rpynmna)», Manble u OosiblMe NEpUOJbI, COOTHOCUTH OOO3HAUYEHUS, KOTOpbIE
umerorcss B tabnuue «lleproguueckas cucrema xumuueckux siemeHtoB Jl. M. MenneneeBa» ¢
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sA/pa,
oO11ee YUCII0 3JIEKTPOHOB U PacHpe/IeIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

. KIACCU(PUIIMPOBATh ~ XUMHUYECKHE  DJJEMEHTHI, HEOpraHMYeCKHe  BEIIeCTBa,
XUMUYECKHE peakiuu (M0 YMCIy W COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEILIOBOMY
dbdexry);

. XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX

KJIACCOB, IOJATBEpXkKAAas OINHUCAHUE IPUMEPAMHU MOJEKYISPHBIX YPaBHEHHHM COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKLNN;

° IMMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HUX KaYCCTBCHHOI'O COCTaBa,
BO3MOXHOCTHU IMMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBHAX,
° BbBIUUCIIATH OTHOCHUTCIBHYIO MOJICKYJSIDHYHO W MOJIAPHYHO MACChbl BCHICCTB,

MAacCCOBYIO JOJJIO XHUMHYECKOTO JJIEMCHTA I10 q)OpMy.]'Ie COCIMHCHMA, MaCCOBYIO JOJIFO BCIICCTBA B
pacTBOpPC, MPOBOJUTH paC‘-IéTBI 10 YpaBHCHHIO XUMHUYECKOU pCaKknuuu;

° MPUMCHATH OCHOBHBIC OII€palunn MBICITUTEIIEHOM JACATCIIPHOCTHU — aHAJIM3 U CHUHTE3,
CpaBHCHHC, O606H.ICHI/IC, CUCTEMATH3AIIUIO, KJ]aCCI/I(bI/IKaI_II/IIO, BBISAABJICHUC IPUYHUHHO-CJICACTBCHHBIX



CBsI3€M — Ui U3y4eHUs] CBOMCTB BEILIECTB U XMMUUYECKUX PEaKIUil, ECTECTBEHHO-HAyYHbIE METObI
MO3HAHUS — HAOIIOICHUE, U3MEPEHUE, MOACIMPOBAHNE, IKCIIEPUMEHT (peanbHBIA U MBICIICHHBIH );

. CleoBaTh MpaBUjaM IOJb30BAaHUS XUMHUYECKOW TMOCYAOH U J1abopaTOPHBIM
000opyI0BaHKEM, a TaKXKe MpaBuUjiaM OOpaleHusi ¢ BEUIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMHU
10 BBIMIOJIHEHHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO M COOMPAHUIO ra3000pa3HbIX
BEIECTB (BOJOPO/A U KUCIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHON MaccOBOU JoJiei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATH M MPOBOAUTH XHMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHMIO PpPAacTBOPOB IIEJOYEH UM KUCIOT C IIOMOIIbIO HMHAMKATOpPOB  (JIaKMYC,
dbeHondTanenH, METHIOPAHXK U JPYTHE).

K koHmy oOy4yenus B 9 KJjacce mpeAMETHBIC pPe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

. PacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKUX NOHATHUN: XUMUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEILECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCIICHMS, XMMHUYECKas peaklus, XHMHUYECKas CB3b,
TeroBoi 3((eKT peakiuu, MOib, MOJAPHBIA 00BEM, PAacTBOpP, JIEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMAIMS, pEeaKUuu HOHHOro OOMEHa, KaTajau3arop, XUMHUYECKOe
paBHOBecHe, 00paTUMble U HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLIUH,
OKHCITUTENb, BOCCTAaHOBHTEIb, OKHCICHHE W BOCCTAaHOBJCHHE, aJUIOTPOINHUs, aM(OTEPHOCTS,
XUMHYECKasl CBsI3b (KOBAJIEHTHAsI, HOHHAsI, METAIJIMUECKas), KPUCTAIIIMUECKasi peléTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW PEaKLUH, IIPENEIbHO aonycTumas KoHueHTpauus [IJIK
BELICCTBA;

. WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKMX NOHATUN U IPUMEHATH 3TH
HOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

. UCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUJISl COCTaBJIEHUS (OpPMYJ BEILIECTB U
YPaBHEHUI XMMHUYECKUX PEaKLU;

. ONpENENATh BAJECHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKHX DJJIEMEHTOB B
COCIMHEHUAX pa3JIMYHOIO COCTaBa, IIPUHAUICKHOCTh BELIECTB K OIPEAEIEHHOMY KIlaccy
coeuHEHU Mo (opMmynaM, BUJ XMMHUYECKON CBA3M (KOBaJEHTHAas, MOHHAs, METaJJIM4ecKas) B
HEOPraHMYeCKUX COEAMHEHUSX, 3aps] MOHA 10 XMMHUYECKON (GopMylie, XapakTep Cpebl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAUHEHUHN, TUIl KPUCTAIUNINYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

. packpbeiBaTh  cMbicn  Ilepumommueckoro  3akona  JI. M. MenneneeBa u
JEMOHCTPUPOBaTh €ro IOHMMAaHME: ONUCBhIBATh W XapaKTepu30BaTh TaOMM4HYIO0 (opmy
[Teproanueckoil CUCTEMbI XUMHUUYECKUX DJIEMEHTOB: pa3IMyaTh NOHATUS «TJ1aBHas moArpymnmna (A-
rpynna)» u «mobouHas noxarpynna (b-rpymnma)», manbie u OosblIMEe MEPHObI, COOTHOCHUTH
0003HaueHMsI, KOTOpPbIE MMEIOTCS B MEPUOANYECKON TaliMIle, C YUCIOBBIMU XapaKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XHMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijpa, oOIlee YUCIO 3JIEKTPOHOB U
pacripesielieHie UX IO 3JEKTPOHHBIM CJ0sIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHU
CBOMCTB 3JIEMEHTOB M MX COCJUHEHUN B IpeZesiax MajblX IEPUOJOB W TJIABHBIX MOJArPYII C
Y4ETOM CTPOCHUS UX ATOMOB;

. KJIaCCU(UIIMPOBAaTh ~ XMMHUYECKHE  OJJEMEHTHl, HEOpraHMYecKHe  BelIecTBa,
XUMHUYECKHE peakuuu (MO YHMCIy U COCTaBY YYaCTBYIOUIMX B pPEaKLMU BEUIECTB, IO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETNEHEeNW OKUCICHNSI XUMHUUECKUX 3JIEMEHTOB);

. XapakTepu3oBaTh (OMHUCHIBaTh) OOIIMEe M CHeuu(pUYecKkrue XUMHUYECKHEe CBONCTBA
IIPOCTBIX W CJIOKHBIX BEIIECTB, IMOATBEPKAAsl OMUCAHUE MPUMEpPAMU MOJEKYJSIPHBIX M MOHHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

. COCTABJISITh YPAaBHEHHMs DJIEKTPOJMTHUYECKOW JUCCOLMALMU KHCIOT, WIEIOYEeN H
COJIeH, IOJIHBIE U COKpAIIEHHBIE YpaBHEHHs pPEakUuil MOHHOrO OOMEHa, YpPaBHEHHUS DPEaKIIUH,
MTOATBEPKIAOIINX CYIIECTBOBAHNE T'€HETUYECKOMN CBA3U MEXAY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

° PacCKpbeIBATh CYHIHOCTb OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ MoCcpeACTBOM
COCTaBJICHHSA 3JICKTPOHHOT'O OajaHca 3THUX peaxunﬁ;
° MMPOrHO3UPOBATH CBOICTBa BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS, BO3BMOKHOCTH

MPOTEKAaHUS XMMHUYECKUX MPEBPAILlEHUH B pa3IMYHbIX YCIOBUSX;



. BBIUMCIISTH OTHOCUTENIBHYIO MOJICKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMUYECKOTO 3JIeMEHTa 10 (opMysie COCTUHEHHUs, MAaCCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peaklnu;

. coONoIaTh TpaBWJIa TOJI30BAHMSI XMMHYECKOM TOCYHOH U J1abopaTOpHBIM
0o0opy/0oBaHUEM, a TaKXKe MpaBuiia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLIUSIMHU T10
BBITTOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OMBITOB IO IMOJYYCHHIO U COOMPAHHUIO ra3000pa3HBIX
BEIIECTB (aMMHUAKa U YIJIEKUCIIOTO rasa);

. IIPOBOAMTD PEAKLIUY, TOATBEPIKIAIOIINE KAUECTBEHHbIN COCTAB PA3IMUHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IMYTEM XJOpHUI-, OpomMua-, HOAMIA-, KapOoHaT-, docdar-, CUIUKAT-,
cynb(har-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHUSI M MOHBI U3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOITNE
B BOJIHBIX PacTBOpaxX HEOPraHMYECKUX BEILIECTB;

. IIPUMEHSTh OCHOBHBIE OIlE€pallMM MbBICIIUTEIbHON AESITEIbHOCTH — aHAJIU3 U CUHTES,
CpaBHEeHME, 00O0OIIeHHE, CUCTEeMAaTHU3allhIo, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€H — AJis
W3YYEHHUs CBOMCTB BELIECTB U XMMHYECKHX PEAKIUI, €CTECTBEHHO-HAYYHbIE METO/bl IO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHNE, MOJICIMPOBAHKE, SIKCIIEPUMEHT (peaibHbI U MBICIICHHBII).



TEMATHYECKOE IINIAHUPOBAHUE

8 KVIACC
Ne HanmenoBanue pa3zieinoB U TeEM IpOrpaMmsl KonunuecTBo yacos OnextpoHHble (IU(POBLIC)
n/m Beero|Koutpoubhsie|Ipaxtuueckue]| ©0Pa30BaTeNbHbIe pecypenl
paboThI paboThI
Paznea 1. IlepBoHayaabHble XMMHYECKHE TIOHATHS
1.1\ XumMus — BaxxHast 00J1aCTh €CTECTBO3HAHUS U IIPAKTUYECKOM 5 2 bubnnorexa [HOK
TIeATENLHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
1.2 ||[BemecTBa 1 XMMUYECKHE PEAKIIUH 15 1 bu6mmoreka [JOK
https://m.edsoo0.ru/7f41837c
|I/ITOro 0 pasaeny H 20 H
|Pa311e.11 2. BaxkHeiime npeacTaBuTe M HEOPraHMYEeCKUX BeleCTB
2.1||Bo3nyx. Kucnopon. Ilonarue 06 okcumax 6 bu6mmoreka [IOK
https://m.edsoo0.ru/7f41837c
2.2|Bonopon.IloHsATHE O KUCTTOTAX U COJISX 8 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41837c
2.3||Bona. PactBopsr. [TonsiTHE 006 OCHOBaHHSIX 5 1 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41837c
2.4||OcHOBHBIE KJIacChl HEOPTAHUYECKUX COeTMHEHUN 11 1 1 bubnuoreka [IOK
https://m.edsoo0.ru/7f41837c
|I/IT0ro 10 paszeny H 30 H

Xumuuyeckas cBsizb. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aToMOB.

3.1|[Tepuoanyeckwmii 3akoH u [lepronuveckas cucreMa XUMHIECKUX 7 bubnnorexka [JOK
anemenToB J[. V1. MenzaeneeBa. CTpoeHue atoma https://m.edsoo.ru/7f41837c

3.2 || Xumuueckas cBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIIH 8 1 bubnuorexa [IOK
https://m.edsoo0.ru/7f41837c

Wroro no paszneny 15 bubnuorexa [IOK
https://m.edsoo0.ru/7f41837c
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Ne HaumeHnoBanue pa3zesioB U TeM IpOrpaMMbl ‘ KomuuectBo yacos ‘ DnexTpoHHbIE (IUPPOBEIE)
n/m Beero|[Kontponsasie|[Ipaktiueckue|| ©0Pa30BATENbHEIE peCypChI
paboThI paboThI
PesepBHOE BpeMms 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
IOBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 | 5 |
9 KJIACC
Ne HaumeHoBaHue pa3esioB U TeM MPpOrpaMMbl KonngectBo yacoB ’ DnekTpoHHbIE (LU(PPOBHIC)
n/m Beero|[Kontponsasre|[Ipaktiueckue|| ©00Pa3oBaTesbHbIe PeCypChI
paboThI paboThI

|Pa3)1eJ1 1. BemecTBo 1 XUMHYECKHE PeaKIHH
1.1|IToBTOopenue u yriaybieHue 3HaHUH OCHOBHBIX Pa3JesioB Kypca 8 5 1 bubnuoreka [IOK

Kjacca https://m.edsoo.ru/7f41a636
1.2||OcHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX PEAKIIHNA 4 bubnnorexa [HOK

https://m.edsoo.ru/7f41a636
1.3||Onexrponutnyeckas qucconuanus. XUMHYECKHUE peakuy B pacTBopax || 8 1 1 bubnuoreka [IOK
https://m.edsoo0.ru/7f41a636

|I/ITOro 10 pa3jeiy H 17 H
|Pa3zle.11 2. HeMmeTa/sIBI M HX cCOeTMHEHHS
2.1]|06mas xapakTepucTUKa XUMHUECKUX 1eMeHTOoB VIIA-rpynmsl. 4 1 bubnuoreka [IOK

["anoreHsr https://m.edsoo.ru/7f41a636
2.2||00mas xapakTepucTUKa XuMHUIecKux 1eMeHToB VIA-rpynmnel. Cepau || 6 bubnuoreka [IOK

€€ COeMHEHNUS https://m.edsoo.ru/7f41a636
2.3||O0mast xapaKTepHUCTUKA XUMHUYECKUX 3JIEMEHTOB V A-TpyIibl. A30T, 7 1 bubnuorexa [JOK

dochop 1 ux coenuHeHUs https://m.edsoo.ru/7f41a636
2.4|00mas xapakTepuCcTUKa XUMHUUECKUX JIeMEHTOB [V A-Tpymibl. 8 1 2 bub6nuorexa [IOK

VYTaepoa U KpeMHUHN U UX COSTUHEHHSI https://m.edsoo0.ru/7f41a636
|I/IToro 10 pa3feny H 25 H

|Pa3zle.11 3. MeTaJLIbI 1 UX COeTUHEHUS
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Ne HaumeHnoBanue pa3zesioB u TeM IpOrpaMMbl KonnuectBo yacos ‘ DnexTpoHHbIE (IUPPOBEIE)
n/m Beero|[Kontponsasre|[Ipaktiueckue|| ©0Pa30BaTebHbIe PeCypChl
paboThI paboThI
3.1{|0O6mue cBoicTBa METANIOB 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 ||Baxxueiinme MeTaJUIbl U UX COEIUHEHUS 16 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
|I/ITOro o pazaeiy H 20 H
|Pa311e.11 4. XumMus ¥ OKpYy:Kaomas cpeaa
4.1|BemniectBa 1 MaTepualibl B )KM3HU YEIIOBEKA 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
|I/IT0r0 10 pasfeny H 3 H
PesepBHOE Bpems 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41a636
|OBILIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 4 | 7 [
IMOYPOYHOE IINIAHUPOBAHHE
8 KUIIACC
Ne Tema ypoxka KonnuecTBo 4acos ‘ [Hara DneKTpoHHbIE U(POBHIE
n/m Beero|[Kontponbhsie|[IpakTrueckue][H3Y1CHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 |[Ipenmer xumuu. Posib XuMuu B )KU3HU dyenoBeka. Tena u 1 bubnnoreka [JOK
BeIleCTBa https://m.edsoo.ru/ff0d210c
2 |[[TousaTtue o MeToAax MO3HAHUSA B XUMUU 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227e
3 |[IIpaktuueckas padora Ne 1 «IIpaBuna pabotsl B maboparopun u | 1 bubmuorexa [JOK
npuéMbI 00paIIeHus ¢ Ta0OPaTOPHBIM 000PYTIOBAHHEM) https://m.edsoo.ru/ff0d23dc
4 |Yuctsie BemecTBa u cMecH. CriocoObI pa3ieneHus cMece 1 bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d26ca
5 |[Ipaxtuueckas padora Ne 2 «Pa3nenenue cmeceit (Ha mpumepe 1 bubnuorexa [IOK
OYHUCTKH IMOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
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Ne Tema ypoxka KonunuecTBo yacos ‘ [Hara DJNEeKTPOHHBIE IIU(PPOBBIE
n/m Beero|[Kontponsasie|[Ipaktiueckue| A3y 1CHHA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
6 ||ATOMBI U MOJEKYJIbI 1 bubmumoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c
7 |[XuMuueckue 3JeMeHThI. 3HAKH (CHMBOJIbI) XUMHUYECKHUX 1 bubmuorexa [JOK
9JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ||[IpocThie u CIIOXKHBIEC BEIIECTBA 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
9 ||[ATOMHO-MOJEKYISPHOE yUCHHUE 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0d2d50
10 ||3akoH MOCTOSIHCTBA COCTaBa BELIECTB. XUMHUUYECKas (opmya. 1 bubnnoreka [JOK
BajieHTHOCTh aTOMOB XMMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OtHocuTenbHas atoMHas Macca. OTHOcUTeNbHAs MOJIeKysipHast | 1 bubnnorexa [HOK
macca https://m.edsoo.ru/ff0d323c
12 ([MaccoBas 10151 XMMHUYECKOT'0 JIEMEHTA B COCIUHCHUH 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c
13 |[KonuuectBo BemectBa. Moinbs. MosnsipHas macca 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d5230
14 ||®uznueckue u XUMUYECKHE SIBJICHUSA. XUMUUECKas peaKus 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0d37fa
15 |[Ipu3Haku 1 yciaoBHs MPOTEKAHUSI XUMUYECKUX PEAKIUI 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0d3al6
16 ||3akoH coxpaHeHUs MacChl BEIIECTB. XUMUYECKHUE YPABHEHUS 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d3b88
17 ||Boruncnenust KoJMyecTBa, Macchl BELIECTBA 10 yPaBHEHUSIM 1 bubnnorexka [JOK
XUMHUYECKHUX PEeaKITHi https://m.edsoo.ru/ff0d5708
18 |[Kimaccudukanus XUMHUYIECKHX peakIuid (COeTUHEHHS, 1 bubnmuorexa [JOK
pa3IoXKEeHUs, 3aMeIlleHus, OOMeHa) https://m.edsoo.ru/ff0d3f34
19 |M. B. JlomoHOCOB — yuéHbIH-3HIIMKI0NEAUCT. O6001IIeHE U 1 bubnuorexa [IOK
CHUCTEeMaTH3aIHs 3HAHU https://m.edsoo.ru/ff0d40c4
|20 HKOHTpOJ‘ILHaSI pabota Nel mo Teme «BerecTBa 1 XUMHUYECKHE H 1 H 1 H H HBH6J‘II/IOTeKa [HOK
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Ne Tema ypoxka KonunuecTBo yacos ‘ [Hara DJNEeKTPOHHBIE IIU(PPOBBIE
n/n Beero|[Koutponbhsre|[IpakTuueckue][A3YICHHA o0pazoBaTeIbHBIC PECYPCHI
paboThI paboThI
peaxumy» [ [ [ Ihttps://m.edsoo.ru/ff0d4290 |
21 || Bozoyx — cmech razoB. CocraB Bo3ayxa. Kucinopoq — snement| 1 bubmuorexa [IOK
u npocroe BernecTBo. O30H https://m.edsoo.ru/ff0d448e
22 | ®u3nueckre U XMMUYECKHE CBOWCTBA KUCI0poaa (peakiuu 1 bubmumoreka [IOK
oKHcIeHusI, Topenue). [TousTre 06 okcHaax https://m.edsoo.ru/ff0d4614
23 ||Coco6bl momy4YeHus KUCIOpoAa B 1abopaTopuu u 1 bubnunoreka [JOK
npoMbiuieHHOCTH. [IpuMeHeHue kucmopoa https://m.edsoo.ru/ff0d497a
24 | TermoBoii 3¢h(heKkT XUMUIECKOH peaKIuu, TOHSITHE O 1 bubnnorexa [HOK
TEPMOXMMHYECKOM YPAaBHCHUH, IK30- M SHIOTEPMHUUCCKUX https://m.edsoo.ru/ff0d4790
pEaKITHsIX
25 | TorumBo (He(Th, yroib M MeTaH). 3arpsi3HEHUE BO3/yXa, 1 bubnnorexa [HOK
CIOCOOBI €ro MPeI0TBPAIECHHUS https://m.edsoo.ru/ff0d4c4a
26 |[Ipaktuueckas pabora Ne 3 mo teme «llomydenue u cobupanue 1 1 bubnnorexa [JOK
KHCIIOPO/Ia, M3y4YEHHE €r0 CBOUCTB» https://m.edsoo.ru/ff0d4ae2
27 ||Bomopon — 3neMeHT U mpocToe BeniecTBo. Haxoxnenue B 1 bubnuoreka [IOK
npupoJie https://m.edsoo.ru/ff0d4dd0
28 || ®u3uueckre U XMMHUYECKHE CBOMCTBA BoJopoa. [Ipumenenne 1 bubnnoreka [JOK
BOJIOPOAA https://m.edsoo.ru/ff0d4dd0
29 |[ToHsITHE O KUCIIOTAX U COJIAX 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
30 ||Crtoco6s! momyueHust BOJI0Opoa B 1aboparopuu 1 bubnmnorexa [JOK
https://m.edsoo.ru/ff0d4dd0
31 |[IpaxTrueckas padbota Ne 4 o teme «IlomydueHnue u cobupanue 1 1 bubnnorexka [JOK
BOJIOPOJIa, U3YUECHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 |MonsipHBIif 00BEM ra30B. 3aK0H ABOTaIPO 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0d542e
33 ||Beruncnenus 00béMa, KOJIMYECTBA BEIIECTBA rasza o €ro 1 bu6nmoreka [JOK
U3BECTHOMY KOJIMUECTBY BEIIECTBA WIIH 00BEMY https://m.edsoo.ru/ff0d55a0
|34 HBLI‘H/ICJ‘IGHI/ISI 00BEMOB ra3oB 110 YPaBHEHUIO PEaKI[MU Ha OCHOBE H 1 H H H HBH6J‘II/IOTeKa [HOK ‘
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Ne Tema ypoxka KonunuecTBo yacos ‘ [Hara DJNEeKTPOHHBIE IIU(PPOBBIE
n/n Beero|[Koutponbhsre|[IpakTuueckue][A3YICHHA o0pazoBaTeIbHBIC PECYPCHI
paboThI paboThI
H3aK0Ha 00BEMHBIX OTHOIICHUH Ta30B H H H \\https://m.edsoo.ru/ff0d5708 ‘
35 || ®usnueckue 1 XUMHYCCKUE CBOMCTBA BOJIBI 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d587a
36 ||CocraB ocHoBanuii. [TorsiTe 06 MHAMKATOpPAX 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0d59e2
37 ||Bona kak pactBopuTelb. HachlllieHHBIC U HEHACBIIIICHHBIC 1 bubnunoreka [JOK
pacTBOpbl. MaccoBasi J10J1s1 BELIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40
38 |[[Ipaktuueckas padora Ne 5 mo teme «lIpurotoBneHue 1 1 bubnuorexa [JOK
pPacTBOPOB € ONPEAEIEHHOM MAaCCOBOM J0JI€H PACTBOPEHHOIO https://m.edsoo.ru/ff0d5eba
BEIICCTBA
39 |[KontponbsHas pabota Ne2 o teme «Kucmopoa. Bogopon. Boma»| 1 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d6342
40 ||Oxcupasl: coctaB, KiaccupUKaIMs, HOMCHKIIATypa 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d664e
41 |[TomyyeHue ¥ XUMUYECKHE CBONCTBA KUCIOTHBIX, OCHOBHBIX U 1 bubnmnorexa [JOK
amM(OTEepHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
42 ||OcHoBaHUS: COCTaB, KJIACCH(PHUKAIH, HOMEHKIIATypa 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0d67ca
43 |[[ToyueHue 1 XUMHUYECKHE CBOWCTBA OCHOBAHHMA 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0d67ca
44 | KucnoTel: cocTaB, Kinaccudukarys, HOMEHKIATypa 1 bu6nmoreka [JOK
https://m.edsoo.ru/ffOdfee2
45 |[TomyueHue 1 XUMUYECKHE CBOMCTBA KUCIIOT 1 bubnnorexka [JOK
https://m.edsoo.ru/ffOdfee2
46 ||Conu (cpeaHue): HOMEHKIIATYpPa, CIIOCOOBI TIOTYYEHUS, 1 bubnnorexka [JOK
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
47 |[[IpaxTrueckas padota Ne 6. Perienune skcriepuMeHTaIbHBIX 1 1 bubnuorexa [IOK

3aa4 1o TeMe «OCHOBHBIE KJIACChl HEOPTAHMYECKUX
COEIMHEHUIT»

https://m.edsoo.ru/00ad9b7c
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Ne Tema ypoxka KonunuecTBo yacos ‘ [Hara DJNEeKTPOHHBIE IIU(PPOBBIE
n/m Beero|[Kontponsasie|[Ipaktiueckue| A3y 1CHHA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI

48 |['eneTndeckas CBsI3b MEXKIY KIacCaMU HEOPTaHUUECKUX 1 bubnmoreka [JOK
COEMHEHUI https://m.edsoo.ru/00ad9a50

49 |O6001mEenne 1 cucTeMaTh3alus 3HaHuil 1 bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch?2

50 ||KonTtponbnas padota Ne3 mo teme "OCHOBHBIE KIacChl 1 1 bubmuorexa [JOK
HCOPraHHYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9ela

51 |IlepBble MONBITKY Ki1accu(PUKALIMM XUMUYECKUX 3JIEMEHTOB. 1 bubnnorexa [HOK
[TousiTHE O TPyMIax CXOIHBIX JICMEHTOB https://m.edsoo.ru/00ad9ffa

52 |[Ilepuonuueckuii 3akoH u [lepuonudeckas cucremMa xumuueckux | 1 bubnnoreka [JOK
anemenToB JI. . Menneneepa https://m.edsoo.ru/00ada52c

53 |[[Tepuoabl, rPyIIIBI, TIOATPYIIITHI 1 bubnuorexa [JOK
https://m.edsoo.ru/00ada52c

54 ||Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. 30Tomnbl 1 bubnuorexa [JOK
https://m.edsoo.ru/00ada342

55 ||CTpoeHue >MeKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB 1 bubnmnorexa [JOK
[epuonnyeckoii cuctemsl J{. . Menneneesa https://m.edsoo.ru/00ada6bc

56 |[XapakTepucTHKa XUMHUYIECKOTO JIEMEHTA TI0 €r0 MOJIOKCHHIO B 1 bubnuoteka [JOK
[Mepuomuueckoii cucreme . 1. Menneneena https://m.edsoo.ru/00ada824

57 |[3nauenue [leproauueckoro 3akoHa JJis pa3BUTUS HAYKH U 1 bubnnoreka [JOK
npaktuku. J{. I. MeHaeneeB — yu€HbIH, Mearor 1 rpaxaaHuH https://m.edsoo.ru/00ada96e

58 ||31eKTpoOTPUIIATENFHOCTh AaTOMOB XMMHYECKHUX dJIEMEHTOB 1 bubnmnorexa [JOK
https://m.edsoo.ru/00adaab8

59 ||Monnas xumMudeckas CBSI3b 1 bu6mmorexa [IOK
https://m.edsoo.ru/00adac34

60 ||KoBasleHTHAs TONISIpHAS XUMHUYECKAs CBSI3b 1 bubnnorexka [JOK
https://m.edsoo.ru/00adaab8

61 ||[KoBasieHTHast HENOJSIPHAs XUMHUECKAs! CBSI3b 1 bubnuorexa [IOK
https://m.edsoo.ru/00adaab9

|62 HCTeHeHB OKHUCJICHUS H 1 H H H HBH6J‘II/IOTeKa [HOK
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Ne Tema ypoxka ‘ KonunuecTBo yacos ‘ [Hara DJNEeKTPOHHBIE IIU(PPOBBIE
n/n Beero|[Kontponsasie|[Ipaktiueckue| A3y 1CHHA 00pazoBaTesbHbIE PECYPChI
paboThI paboThI
Ll I | | | ||https://m.edsoo.ru/00adae28 |
63 ||OkucIUTETHPHO-BOCCTAHOBUTEBHBIE PEAKIIUU 1 bubnmoreka [JOK
https://m.edsoo.ru/00adb076
64 ||OxucnuTeny U BOCCTAHOBUTEIH 1 bubnmoreka [JOK
https://m.edsoo.ru/00adb076
65 ||[KontponbsHas pabota Ned mo teme «CtpoeHue aToma. 1 1 bubnunoreka [JOK
XUMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 ||PezepBHbIil ypok. O000IIEHNE U CUCTEMATH3AIHs 3HAHHU 1 bubmmoreka [IOK
https://m.edsoo.ru/00adb33c
67 ||Pe3epBHblii ypok. O00O0IICHHE U CUCTEMATHU3AIIMS 3HAHHH 1 bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch?2
68 ||Pe3epBHblii ypok. O000IIEHHE U CUCTEMATH3AIUS 3HAHUI 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
|OBILIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 68 | 4 [ 4 [ |
KJIACC
Ne Tema ypoka KonnuecTBo vacos Hara DneKTpoHHBIE U(POBHIE
n/ u3yueH | oOpa3oBaTebHbIE PECYPCHI
i ust
Bcero || Kontpomnphsl || [IpakTnueckne
€ paboThI paboThI
1 |[lepuomuueckuii 3akoH. [lepuoanueckas cuctemMa XUMUYECKUX 1 bubmuoreka [JOK
anemenToB J[. 1. Menzeneena https://m.edsoo.ru/00adb59e
2 |3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB XMMHUYECKUX AJIeMEHTOB| 1 bubmuorexa [IOK
HEePBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 ||Knaccudukanus 1 HOMEHKIATypa HEOPraHMUECKUX BEIIECTB 1 bubmmoteka [JOK
https://m.edsoo.ru/00adb7e2
4 || Buapl XUMUYECKOHN CBSI3U U THIBI KPUCTAJUTMUECKUX PEIIETOK 1 bu6muoreka [JOK
https://m.edsoo.ru/00adbac6
|5 HKOHTpOJIBHaSI pabota Nel no teme «IloBTOopenue u yrimy6ienue H 1 H 1 H H H ‘
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Ne Tema ypoka KoanuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
1/ H3y4eH || 00pa3oBaTelIbHBIC PECYPCHI
i usi
Bcero || Kontpoashsl || [IpakTuueckue
e paboTbI paboThI
H3HaHm”1 OCHOBHBIX Pa3JIeJIOB Kypca 8 Kilaccay H H H H
6 |[Kimaccuduxarus XuMUIECKUX PEAKIUI 110 Pa3InIHBIM 1 bubnmoreka [JOK
pHU3HaKaM https://m.edsoo.ru/00adbcb0
7 |IToHsITHE O CKOPOCTH XUMHUYECKOU peakiuu. [loHaTue o 1 bubnuotexa [JOK
TOMOT€HHBIX ¥ F€TEPOTCHHBIX PEaKIIUIX https://m.edsoo.ru/00adbe9a
8 |[Ilonatue o xumMu4eckoM paBHOBecuU. DaKTOPHI, BIUSIONINE HA 1 bubnmnorexa [JOK
CKOPOCTb XUMHUYECKON PEaKIIUU U TIOJI0KESHUE XUMUIESCKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS
9 ||OxucnuTenbHO-BOCCTAHOBUTENBHbBIE PEAKIIUU 1 bubnunorexa [JOK
https://m.edsoo.ru/00adcade
10 || Teopust anexTponuTHIECcKOi qucconranui. CHIbHBIE U ClIa0ble 1 bu6mmoteka [JOK
9JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 |[MonHble ypaBHEHUS peaklMii 1 bubmuoreka [JOK
https://m.edsoo.ru/00add448
12 | Xumudeckue CBOMCTBA KMCIIOT U OCHOBAHUI B CBETE 1 bubnmorexa LIOK
HPE/ICTABICHUN 00 AIIEKTPOIUTHICCKON TUCCOIMAIIN https://m.edsoo.ru/00add5d8
13 | Xumuueckue cBOMCTBa COJel B CBETE MPEACTABICHUNA 00 1 bubmuoreka [JOK
JIEKTPOIUTUYCCKOMN TUCCOITUAIINN https://m.edsoo.ru/00add8b2
14 |[TonsTHE O TUAPOIM3E CONEH 1 bubmuoreka [JOK
https://m.edsoo.ru/00add9d4
15 (|O606meHne U cucTeMaTH3aus 3HaHUH 1 bubmuorexa [{OK
https://m.edsoo.ru/00addd12
16 |[[Ipaktrdeckas padora Ne 1. «Pemnrenue sKcriepuMeHTATBHBIX 1 1 bu6muoreka [JOK
3a1au» https://m.edsoo.ru/00addbfa
17 ||[KonTpomabHas pabora No2 o teme «IJIeKTpOIUTHYECKAs 1 1 bu6muoreka [JOK
qucconuanus. XUMHUECKHUEe PEaKIui B paCTBOPaX» https://m.edsoo.ru/00addecO
18 ||O0m1ast xapakTepucTHKa raloreHoB. XMMHUYECKHE CBOWCTBA Ha 1 bubmuotexa [JOK
npuMepe XJopa https://m.edsoo.ru/00addfe2
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Ne Tema ypoka KoanuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
1/ H3y4eH || 00pa3oBaTelIbHBIC PECYPCHI
v} ust
Bcero || Kontpoashsl || [IpakTuueckue
e paboTbI paboThI
19 | XnopoBogopon. CossiHast KHCIIOTa, XUMHYECKHUE CBOMCTBA, 1 bubnmoreka [JOK
OJy4YeHHE, TPUMEHEHHE https://m.edsoo.ru/00ade104
20 |[ITpakTuueckas pabora Ne 2 mo teme «llomydenne consiHoM 1 1 bubnuotexa [JOK
KUCIIOTBI, H3y4eHHE €€ CBOWCTBY» https://m.edsoo.ru/00ade348
21 ||BerauciieHus o ypaBHEHUSM XUMHUYECKUX PEAKIUH, €CIIi OJTUH 1 bu6mmoteka LJOK
U3 PEAareHTOoB JaH B U30BITKE https://m.edsoo.ru/00ade488
22 ||O0mas xapakTepucTHKa 3JeMeHTOB VIA-rpymibl 1 bu6mmoteka [JOK
https://m.edsoo.ru/00ade64a
23 ||AnnotponHbie Moaudukanuu cepbl. Haxoxnenue cepsl u e€ 1 bubnunorexa [JOK
COCJMHEHUH B MPUPO/Ie. XUMHUECKUE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a
24 ||CepoBomopo, cTpoeHue, Pu3nIecKre U XHMHISCKHUE CBOMCTBA 1 bubmmoreka [JOK
https://m.edsoo.ru/00ade802
25 ||Okcuapt cepol. CepHast KHCTIOTa, (PU3HYECKIEe U XUMHUYECKUE 1 bubmuoreka [JOK
CBOMCTBa, TPUMEHEHUE https://m.edsoo.ru/00adea28
26 || XuMHUECKUE peaKIiH, JIeXKalle B OCHOBE IPOMBIIIIEHHOTO 1 bubmuoreka [IOK
Croco0a MoyYeHHsI CEPHOI KUCIOThI. XUMHUYECKOe https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYXKAOLIEH cpelibl COETUHEHUSIMU CEepbl
27 || Bpruuciienre MaccoBoOil 10U BBIXO/A MIPOAYKTA PEAKINU 1 bubmuoreka [IOK
https://m.edsoo.ru/00adec8a
28 ||O0mas xapakTepucTUKa 3J1eMEHTOB VA-Tpynnbl. A30T, 1 bubmuoreka [IOK
pacrpocTpaHeHHE B TIPUPOJIE, PU3HUECKUE U XUMUIECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 ||AMMuak, ero pU3NYEeCKHe U XUMUYECKHE CBOMCTBA, IOMyYeHUE 1 bubnunorexa LIOK
U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 |[IpakTrueckas padota Ne 3 mo teme «IlonydeHne ammuaxka, 1 1 bubmuoreka [IOK
U3y4EHHE €ro CBOHCTBY https://m.edsoo.ru/00adf180
31 ||A30THas KHCITOTa, € PU3NUYSCKUE M XUMUIECKHIE CBOHCTBA 1 bubanoreka LJOK
https://m.edsoo.ru/00adf306
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Ne Tema ypoka KoanuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
1/ H3y4eH || 00pa3oBaTelIbHBIC PECYPCHI
v} ust
Bcero || Kontpoashsl || [IpakTuueckue
e paboTbI paboThI
32 |[Fcnonp30BaHUE HUTPATOB U COJICH aMMOHUS B KA4ECTBE 1 bubnmoreka [JOK
MHUHEPAIbHBIX YI00peHH. XMMUYECKOE 3arpsI3HCHHE https://m.edsoo.ru/00adf518
OKPY’KaIOILEeH Cpebl COEUHEHUSIMHU a30Ta
33 ||[@ochop. Oxeun docdopa (V) u hocdhopHas kuciora, 1 bubnmoreka [JOK
bu3HYecKre ¥ XUMHUYECKHE CBONCTBA, MOJyYCHUE https://m.edsoo.ru/00adf68a
34 |[Ucnionp3oBanue GocdaToB B KaUeCTBE MUHEPATBHBIX 1 bubnunorexa [JOK
y1o0peHuii. 3arpsisHeHre IPUPOAHOI cpesl hocharamu https://m.edsoo.ru/00adfc20
35 ||Yruepon, pacnpocTpaneHue B mpupojie, Gu3ndeckue u 1 bubnmnorexa [JOK
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 ||Oxcuapl yriiepona, ux (U3NIECKHe U XUMUYECKUE CBOWCTBA. 1 bubmmoreka [JOK
DKOJIOrHYecKre MPOoOIEMBbI, CBS3aHHBIC C OKCUIOM YTJIepoJia https://m.edsoo.ru/00adfebe
(Iv)
37 ||YronpHas Kucnora u e€ coiu 1 but6mmoreka [IOK
https://m.edsoo.ru/00ae006¢
38 |[[Ipaktuueckas pabora Ne 4 mo teme "[losrydeHne yrieKucioro 1 1 bubmmoreka [JOK
raza. KauecTBeHHas peakiys Ha KapOoHAT-HOH" https://m.edsoo.ru/00ae027e
39 |[IepBoHauanbHbIe MOHATUS 00 OPraHMUYECKUX BEIIECTBaX KakK O 1 bubmuoreka [IOK
COCJIMHEHUSX yriiepoa https://m.edsoo.ru/00ae054e
40 |[KpeMHWMii 1 eTO COCTMHEHNUS 1 bubmuoreka [JOK
https://m.edsoo.ru/00ae080a
41 |[IpakTuueckas padota Ne 5. Perenue skcriepuMeHTaIbHBIX 1 1 bubmuoreka [JOK
3a1a4 1Mo TeMe «BakHelIne HeMETAIUIBI U UX COSIUHEHUS https://m.edsoo.ru/00ae0bf2
42 |[KonTtponbHas pabota Ne3 no Teme «BaxkHeii1ne HeMeTawuIbl U 1 1 bubmuorexa [IOK
UX COCTUHEHUS https://m.edsoo.ru/00ae0el18
43 ||O0mas XxapakTeprucTHKa XUMUIECKIX JIEMEHTOB — METaJLIOB. 1 bubnuotexa [JOK
Mertamuindeckas CBA3b U METAITMUECKAs! KPUCTAILITMUECKast https://m.edsoo.ru/00ae103e
pemérka. OU3NYECKHEe CBOHCTBA METAJUIOB
|44 HXI/IMquCKHe CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUH PAJT H 1 H H H HBHGHI/IOTeKa [HOK
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Ne Tema ypoka KoanuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
1/ H3y4eH || 00pa3oBaTelIbHBIC PECYPCHI
i usi
Bcero || Kontpoashsl || [IpakTuueckue
e paboTbI paboThI
| ‘Hanp;mceﬂnﬁ METaJJIOB H H \https://m.edsoo.ru/Oan1156
45 ||O6mue ciocoOb! momydeHus metauioB. CritaBel. Beraucienus 1 bubnmoreka [JOK
10 YPaBHEHUSAM XMUMUYECKHUX PEAKIIHMiA, CCIIH OMH U3 PeareHTOB https://m.edsoo.ru/00ae1156
COJICPKHUT IPUMECH
46 |[ToHsITHE O KOPPO3UH METAILIIOB 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae1278
47 |[Llenounbie MeTaLIbI 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2
48 ||Okcuabl U TUAPOKCHUIBI HATPUS M KAJTHS 1 bub6nunoreka LIOK
https://m.edsoo.ru/00ae14b2
49 |[LlenoyHo3eMeIbHbIC METAILIBI — KAJbLMA U MarHui 1 bubnnorexa [{OK
https://m.edsoo.ru/00ae15e8
50 ||BaxkHelimme coeIMHEHUS KaTbIIHS 1 but6mmoreka [IOK
https://m.edsoo.ru/00ae15e8
|51 ‘O606H.I€HI/IG U CHCTEeMaTHu3allus 3HaHU! 1 H H |
52 ||’KécTtkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS 1 bubmuoreka [IOK
https://m.edsoo.ru/00ae1886
53 |[IpakTnueckas padora Ne 6 o teme "JKEcTkoCTh BO/BI U 1 1 bubmuoreka [IOK
METOJIbI €€ ycTpaHeHuUs" https://m.edsoo.ru/00aelae8
54 ||AnmroMuHUT 1 but6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 ||AM¢oTepHbIe CBOICTBA OKCHIA U THIPOKCH/IA 1 bubmuorexa [IOK
https://m.edsoo.ru/00aelc64
56 |’Kene3o 1 bubnunorexa LIOK
https://m.edsoo.ru/00ae1d86
57 ||Oxcuapl, Tuapoxrcubl u conn xenesa (II) n xenesza (I11) 1 bubnuotexa [JOK

https://m.edsoo.ru/00ae35e6



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

Ne Tema ypoka KoanuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
1/ H3y4eH || 00pa3oBaTelIbHBIC PECYPCHI
v} ust
Bcero || Kontpoashsl || [IpakTuueckue
e paboTbI paboThI
|58 ‘O606H.I€HI/IC ¥ CUCTEMAaTH3alUsl 3HAHUI H H H H ‘
59 |[IpakTuyeckas pabora Ne 7. Pemenue skcrepuMeHTaIbHbBIX 1 bu6mmoteka [JOK
3a7a4 110 Teme «Ba)xHeile MeTaiIbl U UX COEIUHEHU https://m.edsoo.ru/00ae3de8
60 |BerarciieHust Mo ypaBHEHUSAM XUMUYECKUX PEAKIIUN, €CIIU OJIUH 1 bubnuotexa [JOK
U3 PEarcHTOB J[aH B U30BITKE UJIH COJCPIKUT IPUMECH. https://m.edsoo.ru/00ae1750
BbruuciieHust MaccoBoil 10JTM BBIXO/A IPOJAYKTA PEAKIIHU
|61 ‘0606HIGHI/I€ ¥ CHCTEMaTH3alusl 3HaAHUI H H H H H
62 ||[KontpombsHas pabora Ned4 o Teme «BakHeHIe METaJIbI U UX 1
COCIIMHCHUS
63 |BemiecTBa 1 MaTepuabl B MOBCETHEBHON KU3HH YEIOBEKa 1 bu6nunorexa LIOK
https://m.edsoo.ru/00ae3f50
64 || Xumuueckoe 3arpsi3HEHHE OKPYKaOIIen CpeIbl 1 bubnunorexa [JOK
https://m.edsoo.ru/00ae4270
65 ||Postb XUMUM B peIICHUH YKOJIOTHUECKUX MPOOIeM 1 bubmuoreka [JOK
https://m.edsoo.ru/00ae4270
66 |PezepBHbIil ypok. O600IIEHNE U cCUCTeMaTH3alMs 3HaHU 1 bubmuoreka [IOK
https://m.edsoo.ru/00ae0d0a
67 ||PezepBHblil ypok. O600IIEHNE U cCUCTeMaTH3alMs 3HaHUH 1 bubmuoreka [IOK
https://m.edsoo.ru/00adb33c
68 ||PesepBHbIil ypok. O600IIEHNE U CUCTEMaTH3AIHs 3HAHUH 1 bubmuorexa [IOK
https://m.edsoo.ru/00ad9ch2
|OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 68 || 4 | 7 I
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