MUHHCTEPCTBO ITPOCBEIEHMS POCCUMCK O ®EIEPAITHI
MHUHHCTEPCTBO OBPAROBAHUS W HAYKH VIMYPTCKORH
PECHVBJINKHA
YIPABJIRHIE O5PA3OBAHUS ATMPHUCTPAIINN
MYHUIHMIAJIBHOT'O OBPA3OBAHNS "MYHHITUIIAJILHBIT
OKPYI CAPAIIVIILCKUH PAVIOH VIMYPTCKOH PECHYEINKH"
MognucaHo LydpoBoii Noanucko: Konnayykosa MbLOY 01{’!‘515}) serag QOLT

AH>Kenuka AHaToNbeBHa

DN: E=uc_fk@roskazna.ru, S=77 Mocksa,
0ID.1.2.643.100.4=7710568760, OTPH=1047797019830,
STREET="B0/bLLOI 3N1aTOyCTUHCKWI Nepeynok, 4. 6, cTpoeHue 1",
L=r. Mocksa, C=RU, O=KasHauelicTo Poccin, CN=KasHaueiicTeo
Poccun

MpuunHa: f ABAAIOCE aBTOPOM 3TOrO AOKYMEHTa

Jata: 1 OkTsi6pb 2024 r. 21:39:56

PACCMOTPEHO COI'NTACOBAHO YTBEPXHEHO

TV, rrmrre R . _
Ha meziaroruyeckom 3anmecTHTe ieM JupexropomM mKos!

conere aupexTopa o YBP

s s
o 4
£
Xpvion

OpoTekax Nel ot «30» Hpsaras Ne83 o/ ov « 3
asrycra 2024 1 asryera 2024 1

PABOYASI IPOTPAMMA

(ID 5125208)

yaelHore npeameTa «Xumusn. GasoBoiii yposeun»

Jun obygarouExes § — 9 Knaceon

¢. Oxrabpnormii 2024



MNOACHUTEJBHASA 3AIINCKA

[IporpamMMa Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJICHAa Ha
OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI
OCHOBHOTO 00mmero oOpasoBanus, npencraBieHHbIx B @I'OC OO0, a Takke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS W C YYETOM KOHIEHIUU TPETNoJaBaHUs
yueOHOTOo npeaMeTa « XuMus» B 00pa3oBatesibHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma 1mo xuMuu Ha€T MpEJCTaBICHUE O LENAX, OOIIeH cTpaTeruu OOy4eHHs,
BOCIIUTAHUSI U PA3BUTHUSL OOYYAIOIIUXCS CPEACTBAMU Y4eOHOIO NMpEeaMeTa, YCTAHABIMBAECT
00s3aTeIbHOE TIPEIMETHOE COJIEPKaHNE, PElyCMaTPUBAET pacipeie]ieHue ero mno Kiaccam
U CTPYKTYpUpPOBaHHE IO pazfenaM M TeMaM MporpaMMbl 1O XHMHH, OIPEIEIsIeT
KOJMYECTBEHHBIE W KAYECTBEHHBIC XapaKTEPUCTHUKUA COJEPKaHUS, PEKOMEHIYEMYIO
MOCJICTIOBATEILHOCTh M3YyUYCHUS XUMHUU C YUIETOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBSI3€H, TOTUKK y4eOHOTro Ipoliiecca, BO3PACTHBIX OCOOCHHOCTENW 00yUYarouXCsl, ONPeaeIsieT
BO3MOXXHOCTH TIpeaMETa ISl pealn3alnuid TpeOOBaHUM K pe3ynbTaraM OCBOCHHUS OCHOBHOMU
oOpa3oBaTeIbHONM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs, a TakKkKe
TpeOOBaHWI K pe3ynbTaraM OOyYeHHs XMMHUW Ha YPOBHE I€NIed WM3y4deHUs MpeaMeTa U
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATENIbHON JEATENBHOCTH OOYYalomIerocs MO OCBOCHUIO
y4eOHOTO COJIepKAHUSI.

3HaHWE XUMUU CIYKUT OCHOBOM /i1 (DOPMHUPOBAHMSI MUPOBO33PEHHS 00YyUaroIIerocs,
€ro MpejCTaBICHU 0 MaTEPUAIIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMBIE
XUMHUEH TPEJCTaBICHUS O B3aMMOIIPEBPAIICHUSX DHEPTUU M 00 HBOJIOIMU BEIIECTB B
MPUPOJIE, O MyTSIX PEHICHUs TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHYECKOW, TMHINEBOW M HKOJOTHYECKOM Oe30MacHOCTH, MpodsieM
3IpaBOOXPAHEHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peaju3alid BO3MOXHOCTEH JUIsl caMopasBUTHS # (HOPMHPOBAHUS
KYJIbTYPhI TUYHOCTH, €€ 001Iel U GyHKIIMOHATBLHOU TPAaMOTHOCTH;

BHOCUT BKJIaJ B (QOPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEM
oOydJarornuxcs, HABBIKOB 170 CaMOCTOSTEIIbHOM yaeOHOM NEeSATETHbHOCTH,
OKCIIEPUMEHTATILHBIX U HCCIICIOBATEIIBCKUX YMEHHM, HEOOXOIUMBIX KaK B TOBCEIHEBHOM
KU3HU, TaK U B MPOPECCUOHATBHON JEATETHHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIIUICHUS, 3aKJIAIbIBAET OCHOBBI IIEIOCTHOTO
B3IJIA/la HAa EJAWHCTBO TPHUPOABI M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTAallOM B
(hOpMHUPOBAHUN €CTECTBEHHO-HAYYHON IPAaMOTHOCTH 00YyUYaOIIUXCS;

CrocoOCTBYET (HOPMHUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPHUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJQJ B JKOJOTUYECKOE OOpa3oBaHUE
00yJaroIMXCs.

JlanHbIC HaNpaBJICHHUS B OOYYCHHH XMMHHU 00CCIICUNBAIOTCS CIICIU(PUKON COMEPIKaHUS
y4eOHOTO MpeaMeTa, KOTOPbIA SIBJISETCS IMeIarorMyeckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI1 HAYKM XMMHH HA ONPE/IETIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 00Opa3oBaHUsi OPUEHTUPOBAH HA OCBOCHHE
OOy4aroIIMMUCS CHUCTEMbl ME€PBOHAYAIBHBIX MOHATHUH XUMHH, OCHOB HEOPraHUYECKOM
XUMHUHU U HEKOTOPBIX OTAENIbHBIX 3HAUMMbIX TTOHSITHI OPraHUYEeCKON XUMUHU.

CtpykTypa cofep>kaHusi MpOrpaMMbl 10 XUMUHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxonaa kK e€ mzydenuto. CojepkaHue CKIAIBIBACTCS U3 CUCTEMBI MOHATUH O XUMUYECKOM



AJIIEMEHTE U BEIIECTBE M CUCTEMbl MOHATUH O XMUMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPraHW30BaHbl IO MPUHLUITY [TOCIEA0BATEILHOIO Pa3BUTHS 3HAHUI HA OCHOBE
TEOPETHYECKUX MPEACTABICHUI PA3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoguyeckoro 3akona /[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMMU;

— YUYEHUs O CTPOEHUH aTOMa U XUMHUYECKOM CBA3H;

— NPEACTABJICHUH 00 3JIEKTPOIUTHUECKON TUCCOLMALINU BEIIECTB B pACTBOPAX.

Teopernyeckrne 3HaHHUS PacCMATPUBAIOTCS HAa OCHOBE SMIIMPHUUYECKH ITOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pPa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYroMmy,
BBINOIHSSA PYHKIUU OOBSICHEHUSI U TIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3ZMOXKHOCTEM
MPAKTUYECKOIO MPUMEHEHUS U NOJIYYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl MO XMMHUH CIOCOOCTBYET (POPMHPOBAHUIO TNPEACTABICHUS O
XUMHAYECKON COCTABISAIONIEN HAyYHOM KAPTHHBI MUpPa B JIOTMKE €€ CHCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOIIECHHSI K HAYYHOMY 3HAHUIO M METOJaM NO3HaHus B Hayke. M3ydenue
XUMHUHU TPOUCXOJUT C MPUBICYEHUEM 3HAHMA W3 paHee M3YYEHHBIX yYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «bruosnorus. 5—7 knacce» u «dusuka. 7 knaccey.

[Ipn u3ydyeHUn XUMHUHU MPOUCXOAUT (POPMUPOBAHKE 3HAHUI OCHOB XMMUYECKON HAYKH
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTyphbl. 3ajaya y4eOHOro MpeAMETa COCTOUT B
(OpMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUN — Ba)KHEHIINX (PaKTOB, MOHSITUN, 3aKOHOB U
TEOPETUYECKUX TMOJIO)KEHUH, IOCTYMHBIX OOOOILIEHNI MHMPOBO33PEHUECKOrO Xapakrepa,
A3blKa HAayK{, B MPHOOIIEHUM K HAayYHbIM METOAAaM IO3HAaHUS MPU U3YyYEHUH BEIIECTB U
XUMHUYECKUX pEaKIHi, B (POPMUPOBAHUM W DPA3BUTUU IO3HABATENIbHBIX YMEHMM M HUX
MPUMEHEHUN B Y4eOHO-TIO3HABATENBbHON U Y4eOHO-UCCIEAOBATEIbCKON JEATEIbHOCTH,
OCBOEHMH MPABUJI O€30MaCHOTO OOPAILIEHUS C BEILIECTBAMU B TIOBCEIHEBHOM KU3HH.

[Ipu M3ydyeHUn XMMHHU Ha YPOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs BaXHOE 3HAUCHHE
NpUOOpENH TaKUe 1eJd, KaK:

—  (QopMupOBaHME  HMHTEIUIEKTyaJlbHO  pPAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEIbHOMY MPHUHITHIO PEUIEHUH, CIOCOOHOM
a1IalTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

— HAMpaBJIICHHOCTh OOYyYECHMsS] HAa CUCTEMATHYECKOE MPUOOIIeHHE OOyJaromumxcs K
CaMOCTOSATEJIbHOM  ITO3HABATEJIbHOM  JEATEIbHOCTH, HAyYHbIM METOJaM IO3HaHuS,
(GhOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrnieyeHre yCJIOBHM, CIMOCOOCTBYIONIUX MPUOOPETEHUIO OOYYArOITUMUCS OIbITa
pa3HOO00pa3HOM JEesATENbHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIINI ), UMEIOINX YHUBEPCAIBHOE 3HAYEHUE IS Pa3JIUYHbIX BUAOB JIEATEIbHOCTH;

— ¢dopmupoBaHue o01IeH (PYHKIIMOHATLHOW U €CTECTBEHHO-HAYYHOUW I'PAMOTHOCTH, B
TOM 4YHUCJI€ YMEHHMU OOBSCHATh M OLICHUBATh SIBJICHUS OKPYKAIOLIErO0 MHPA, HUCIOIb3YS
3HAHUS U OIBIT, MOJYYEHHbIC MPU U3YYCHUH XUMUU, IPUMEHATh UX IIPU PEIICHUH IpodsieM
B IIOBCEHEBHOM JKM3HU U TPYAOBOM JCATENBHOCTH;

— (opMupoBaHue y OOydYalOIUXCS T'yMaHUCTHUYECKUX OTHOLICHWH, IOHUMAHMS
LIEHHOCTH XMMHMUYECKUX 3HAHUM AJI BBIPAOOTKHU HKOJIOTHUYECKH LIEI€CO00Pa3HOTO NOBEICHUS
B OBITY U TPYAOBOH AESATENBHOCTHU B IIEJIAX COXPAHEHUS CBOETO 3/J0POBbS M OKpY’KaroIIeh
IIPUPOTHOU CPELIbI;



— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHSI OOIIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JATBHEHUIIIET0 00yUeHUSI.

OO6miee yncIo 4acoB, OTBEACHHBIX JJI U3yUYCHUS XUMUW Ha YPOBHE OCHOBHOTO O0IIETro
obpazoBaHnus, coctarisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJent0), B 9 kiracce —
68 vacoB (2 yaca B HEJIEIIO).

COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHauyabHbIE XUMHYECKUE OHATHSA

[Ipenmer xumuu. Poilb XMMHM B KU3HM 4YelIOBEKa. XUMHS B CHCTEME Hayk. Tena u
BemlecTBa. PU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHoe cocTosiHue BeunlecTB. [loHsTHE O
MeTO/IaX MO3HaHUus B XUMUU. YucThie BemniecTBa U cMecu. CriocoObl pa3iesieHus CMECEH.

ATOMBI Y MOJEKYJIbl. XUMHYECKUE HJIEMEHThl. CUMBOJBI XUMUUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0XKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudeckass (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX DJEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BemlecTB. OTHocuTenbHas aToMHass Macca. OTHOcCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUU.

KomunuectBo BemectBa. Monbs. MoisipHas macca. B3auMocCBsI3b KOIMYECTBA, MACCHI U
Yucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérsl mo opmysiaM XUMHUYECKUX COSTUHECHUM.

@u3NUeCcKue U XMMHUYECKUE SIBJIICHUS. XMMHUYECKas peaklus U €€ MPU3HAKH. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKHME YypaBHeHusa. Kiaccudukamms XUMHUYECKUX
peakiuii (COeTMHEHUS, Pa3JIOKEHUS, 3aMeIeHNsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOU TOCYI0M, TTpaBUIaMH pabOThI B JIA0OPATOPUHU U TPUEMAMHU
oOpaieHust ¢ 1a00paTOpPHBIM 00OPY0BAHUEM, U3YUYCHUE M ONMCAaHKUE (PU3MUECKUX CBOMCTB
00pa3Il0oB HEOPraHWYECKUX BEIIECTB, HAOMIOAeHNE Pu3NUEeCKUX (TIJIaBICHHE BOCKA, TasHUE
JbJa, pacTUpaHHWE caxapa B CTYIKe, KUIEHHWE W KOHJCHCAIUS BOJbI) M XUMHUYECKUX
(ropeHue cBeuH, MPOKaJMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHE Meja C KHUCIOTOM)
SBJICHUW, HaOJIOJICHUE | OINHCaHWE TMPU3HAKOB TMPOTEKAHUS XUMHUYECKUX PEaKIUil
(pa3noxeHue caxapa, B3aMMOJEHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pas3iioKeHHe
ruapokcuga meau () npu HarpeBanuu, B3auMoOAEICTBUE *kKejle3a ¢ paCTBOPOM COJIU MEIU
(I1), m3ydeHue crmocoOOB pas3jeicHHs CMECEH: C MOMOINBI0 MarHuTa, (QHILTPOBAHHE,
BBITIAPUBAHUE, NUCTUULIMUS, XpoMmatorpadus, MPOBEACHUE OYHCTKHA TOBApPEHHOW COJIH,
HaONIOZICHUE W OMHCAHWE PE3yJbTAaTOB MPOBEACHUS OMBITA, WJUTFOCTPUPYIOMIETO 3aKOH
COXpPaHEHMS MacChl, CO3/IJaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPHKHEBDIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIECTB

Bo3nyx — cmeck razo. CoctaB Bo3ayxa. Kucinopox — 3jaeMEHT UM MpOCTOE BEIIECTBO.
Haxoxnenue xuciopoma B mpuponae, (U3NUECKHE W XUMHYECKHE CBOWCTBA (peaKIuu
ropenusi). Oxcuasl. I[lpumenenue xkuciaopoaa. CrnocoObl TOMYyYEHHS KHUCIOpoOJa B
nabopaTopud ¥ TpoMblIUIeHHOCTUH. KpyroBopoT kuciopoga B mnpupoae. O30H —
JUTOTpOIHAs MOAU(DUKALIMS KUCTIOPO/A.



TemnoBoit 3¢ (deKT XUMHUUECKONW peakInH, TEPMOXMMHYECKHE YpPaBHEHUS, DK30- H
SHIOTEPMUYECKHE peakiuu. TOIUIMBO: Yroiab M METaH. 3arpsi3HEHUE BO3/AYyXa, YCHICHHUE
MapHUKOBOTO 3 (PeKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bopopon — snemeHT M mpocroe BeniectBo. Haxoxknenue Bomopona B NPUPOJE,
¢bu3nUecKue 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOcOO0bI osrydyeHus. Kuciotel u comnu.

MosipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

Odusnyeckue cBoMcTBa BOJBl. Bonma kak pactBopurens. PactBopsl. HackimeHHsie u
HEHACBILIEHHBIE PacTBOPBL. PacTBOpMMOCTh BellecTB B BoAE. MaccoBas J0Jisl BEUIECTBA B
pactBope. XUMUYECKHE CBOKMCTBA BOJIbl. OCHOBaHUA. PoJib paCTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boasl B mpupoze. 3arpsi3HEHUE NPUPOIHBIX BoJA. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmyeckux coeauHenuii. Oxcunbl. Knaccudukamuss okcuaoB:
cojieoOpasyromue (OCHOBHbBIE, KHCJIOTHbIE, aM(pOTEpHbIE) U  HECOJEeOOpa3yIolIHe.
Homenknatypa okcuaoB. dusnueckue M XHMHYECKHE CBOMCTBA OKcHAOB. [lomydenue
OKCHJIOB.

OcHoBanusi. Knaccudukanusi ocHOBaHWM: WIENIOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBanuii. @u3nyYecKue U XMMUYECKUE CBOMCTBA OCHOBaHMM. [lomydyeHune
OCHOBAHUMU.

Kucnorel. Knaccudpukanuss xucnmor. Homenknarypa kucior. @Dusuyeckue W
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHoctu meraimmioB H. H. bekerosa. Ilomyuenue
KHUCJIOT.

Conu. Homenknatypa coiieil. du3nueckue U XuMHU4eckrue cBoicTBa cotied. [lomydyenue
COJIEH.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COECIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEAECICHUE COJCPXKAHUS KUCJIOpOAa B BO3AYyXE, MOJYUYCHHE,
coOupaHue, pacrio3HaBaHUE U U3YYCHUE CBOMCTB KUCIIOPO/ia, HAOIMIOeHHE B3aUMOACHCTBUS
BEIIIECTB C KHUCJOPOJOM M YCJIOBHUS BO3HUKHOBEHHUS W TMPEKpalleHus ropeHus (moxapa),
O3HAaKOMJIEHHE C oOpasllaMud OKCHJIOB U OINHMCAHME HMX CBOWCTB, MOJy4eHUE, COOMpaHUE,
pacno3HaBaHWE W W3YYEHHE CBOWCTB BOJOpoAa (FOpPEHHE), B3aMMOJIEHCTBHUE BOJOpPOAA C
okcugoMm meau (1) (Bo3MOXKHO uCTIONIb30BaHUE BUEOMATEPUATIOB), HAOIIOIEHHE 00pa3IoB
BEIIIECTB KOJUYECTBOM | MOJIb, UCCJIEIOBaHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMYHOM PAaCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM OJIEH
pPacTBOPEHHOrO BEILECTBA, B3aUMOJEHCTBUE BOJbI C METAIaMU (HATPUEM U KaJIbIIUEM)
(BO3MOKHO HCITOJIb30BAaHUE BUIEOMATEPUATIOB), UCCIEAOBAHUE OOPA3I0OB HEOPTAaHMYECCKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIOIEHNE N3MEHEHHSI OKPACKH WHIUKATOPOB B PacTBOpax
KUCJIOT U 1IeJouel, u3yuenue BzaumopeiicTBus okcunaa meau (ll) ¢ pactBopom cepHoit
KUCJIOTBI, KHUCJIOT C METAJJIaMH, PEaKIUi HEeUTpanu3alyu, MOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOIO METAJUIa JAPYTMM U3 pPacTBOpa COJIM, PEIIEHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BakHeNmMe Ki1acchl HEOPraHUYECKUX COEAUHEHUID.

IMepuoanueckuii 3axkoH u [lepuoanueckass cucremMa xXumnieckux diaemenros /. U.
MenaeseeBa. Crtpoenue aTOMOB. XnuMnueckas CBA3b. OKucJINTEIBHO-
BOCCTAHOBUTEJbHbIE PeaKIUU

[lepBbie TOMBITKH KIacCCU(UKAIIMM XUMHYECKUX DJIEMEHTOB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHbIE U IIETOYHO3EMEIbHbIE METAIUIbI, TaJIOr€Hbl, UHEPTHHIC
raspl). DJI€MEHTbI, KOTOpbIe 00pa3yloT aM(pOTEpHbIE OKCUABI U TUAPOKCUIBI.



Ilepnogmueckunt 3akoH. Ilepmoamdeckass cucrema xumudeckux snemeHtos /[I. M.
MenneneeBa. KopoTtkonepuonnas u anuHHonepuoaHas ¢opmel [lepuoaudeckoil cuctembl
xumuueckux a3neMeHToB J[. M. MenneneeBa. Ilepuonslt m rpynmbl. OU3HMYECKUN CMBICT
ITOPSAKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB atomsbIXx saep. M3oromsl. Onextponsl. CrpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB MHepBbIX 20 xumHueckux 3neMeHToB llepuonmueckoit
cucremsl [[. 1. MenneneeBa. XapakTepucTuKa XUMUYECKOIO JIEMEHTA II0 €T0 IOJI0KEHUIO
B [Iepronnueckou cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHMS  pajgMyca  aTOMOB  XUMHYECKHX  JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOJIAM.

3nauenune Ilepuogmyeckoro 3akoHa U Ilepuonnyeckol CHUCTEMBI XHMHYECKUX
AJIEMEHTOB JUIS Pa3BUTUA HAyKHU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumuueckass  cBa3b.  KoBasmeHTHas  (mosisipHas M HENOJSIpHAsl)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenp oxucineHns. OKHUCIUTEIBHO-BOCCTAHOBUTENBbHBIE peakiuu. [Ipomeccsr
OKHCIICHHS] U BOCCTAHOBJICHUSI. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lioB BEILECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE TMIPOKCHUIA
LIMHKA C PaCTBOPaMHU KUCJIOT U ILEJI0YEH, IPOBENAECHUE ONBITOB, WITIOCTPUPYIOLIUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakiuil  (TOpeHue,  peakuuud  pasloKEHus,
COCJITMHEHUS).

Mesxcnpeomemmnuwie ceasu

Peamu3anmss MeXNpeIMETHBIX CBA3€H IIpM  M3YYEHUM XUMUM B 8  Kjacce
OCYUIIECTBJISIETCSL YEPE3 UCIOIb30BAHUE KAaK OOUIUX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U
MOHATHM, SBJSIOIIMXCS CUCTEMHBIMU [JISl OTAEJIBHBIX IPEAMETOB E€CTECTBEHHO-HAYYHOTO
LHKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TMOHSATHSA: HAYYHBIM (PaKT, TUIOTE3a, TEOPHUs, 3aKOH,
aHaiu3, CHUHTE3, KiIacCU(pUKALMs, NEPUOJUYHOCTb, HAOIIOJAEHUE, HKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHNUE.

®usuka: Marepus, aroM, IJIEKTPOH, IIPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIIbI,
pPaZoOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsili, BEIIECTBO, TeNo, 00BEM, arperaTHoe
COCTOSIHME BEUIECTBa, a3, (PU3NYECKUE BEITUUHUHBI, €AMHULIBI U3MEPEHHs], KOCMOC, TJIaHETHI,
3BE3161, ComHILE.

buonorus: gporocunres, apixanue, onocdepa.

I'eorpadusi: armochepa, ruapochepa, MUHEpaibl, TOPHBIE TIOPOJBI, IOJIEC3HBIC
HCKOIIAaEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakus

ITepuonnyeckuit 3akoH. Ilepuomnueckas cucrema XuUMHA4YeCKHX 3ieMeHToB /1. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB XUMHYECKHUX
AJIEMEHTOB IEPBBIX TPEX NEPUOJOB, KaJIMsl, KAIBLHSI U UX COCAVUHEHUM B COOTBETCTBUU C
II0JIOKEHUEM 3JIEMEHTOB B [lepnoanueckoil cucteMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHIbl XMMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BELIECTBA OT THUIA KPUCTALIMYECKOW PEIIETKH M BUAA XUMHUYECKON
CBSI3U.



Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XMMHUECKHE CBOMCTBA
BEILECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKUX COCIUHEHUI, TeHETHUECKas
CBSA3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XUMUYECKUX pEaKIMi MO pa3lWyHbIM MpU3HaKaMm (MO0 YUCIy U
COCTaBy Y4YAaCTBYIOLIMX B PEAKIMH BELIECTB, MO TEMJIOBOMY 3((}EKTy, M0 H3MEHEHUIO
CTENEHEW OKHUCIIEHUS XHUMHUYECKUX OJJIEMEHTOB, II0 OOpaTUMOCTH, MO YYacTHIO
KaTanauzaTopa). OK30- U S3HJIOTEPMUYECKUE pEaKLUU, TEPMOXUMUUYECKUE YPABHEHMS.

[TonsiTue o ckopocTn XUMHUYECKOH peakiuu. [ToHsTe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHEe O rOMOr€HHBIX M T€TepOreHHBbIX peakuusax. llonsatue o
karanuse. [loHATHE O XUMHYEeCKOM paBHOBeCHMM. DaKTOpbI, BIMAIOIME HAa CKOPOCTH
XUMHUYECKON pEeaKIMH U MOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE PEAKIMU, AJIEKTPOHHBINA OanaHC OKUCIUTENbHO-
BOCCTaHOBUTEIBHOM peakuuu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
pEeaKLMii ¢ UCIOIB30BAHUEM METOA SJIEKTPOHHOrO OajaHca.

Teopust DIAEKTPONUTHYECKOW JHCCOLMALMU. OJIEKTPOJIUTBL M HEAIEKTPOJIMTHI.
KarnoHnsl, aHnoHBl. MexaHu3M AMCCOLMALMK BEIIECTB C PAa3IMYHBIMU BUJAAMH XUMUYECKON
cBsi3u. Ctenenpb aucconuani. CUIIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakunu nonHoro oOMeHa. Y clioBUsI IPOTEKAaHUs PEAKIMl HOHHOTO OOMEHa, MOJIHbIE U
COKpAIllEHHbIC HOHHbIE YpaBHEHUS peakiunii. CBONCTBA KUCIOT, OCHOBAHUN U COJIEH B CBETE
NpECTaBICHUN 00 3NEKTPONUTUYECKON auccouuanuu. KaduecTBeHHble peakluy Ha HOHBI.
[TonsATHE O TUIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHUE C MOJEISAMHU KPUCTAUIMYECKHX PEIIETOK HEOPTraHWYECKHUX BELIECTB —
METaJUIOB M HeMmeTalyioB (Tpadura M anMasa), CIO0XKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCJIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOM pEakUuu OT BO3ACHCTBUS Pa3IUUHBIX
(akTOpoB,  UCCIEIOBAHHE  DJIEKTPONPOBOJHOCTH  pPAacCTBOPOB  BEILIECTB,  Ipollecca
JUCCOLIMAIIMKM KUCJIOT, IEI0Yeld U cosieid (BO3MOXKHO MCIIOJIb30BAaHUE BUAECO MATEpPHUAIOB),
MIPOBEICHHUE OIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKHU MPOTEKAHUS PEAKIM HOHHOTO 0OMeHa
(oOpa3oBaHue ocajka, BbIAEJIEHUE Tra3a, 00pa30BaHHUE BOJIbI), OMBITOB, WLTFOCTPUPYIOLIUX
IIPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN (TOPEHHE, PEaKUUU Pas3JIoKEHUs,
COCIMHEHHUSI), PACIO3HABAHME HEOPraHMYECKUX BEUIECTB C IMOMOIIBK KAade€CTBEHHBIX
peaklMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a4a4.

Hemeranibl u MX coeIMHEHUA

OOmiasi xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTEpHBIC
crenieHn okucieHus. CtpoeHue u (U3NYECKHUE CBOMCTBAa MPOCTHIX BEIIECTB — rajOreHOB.
XUMUYECKUE CBOICTBAa Ha MpHUMEpPE XJopa (B3aUMOAECHCTBHE C METalUlaMU, HEMETAJlJIaMu,
niesnoyamu). XjopoBoaopon. CoiisiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, TMOIYYEHUE,
npuMeHeHue. JlencTBue XxJjiopa M XJIOPOBOAOPOAA Ha OpraHU3M 4YeloBeKa. Baxueinmme
XJIOPUJIBI U X HAXO0XKJEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTeNeHN okucieHus. CTpoeHue U (pu3nueckue CBOICTBA NMPOCTHIX BELIECTB —
KHACIOpOJa M cepbl. AJIOTPOIHbIE MOJU(PUKALUU KHCIOpOJAa U Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPO, CTpOCHUE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA. OKCHABI
Cepbl Kak TMpEACTaBUTEIN KHUCIOTHBIX OKcuaoB. CepHas Kuciaora, (¢GU3NYECKUE U
XUMHUYECKHE CBOWCTBa (0OIIME KakK MPEACTaBUTENS Kiacca KHCIOT M CHerupuYecKue).
XVUMHYECKUE pEeaKlvu, Jie)Kallie B OCHOBE MPOMBIIIJICHHOTO CHoc0o0a MOMyYeHUs] CepHOU



kucioThl. [IpuMenenne cepHoil KucaoTbl. CoaM CEPHON KUCIIOThI, KAYECTBEHHAs PEaKLIMsl Ha
cyabdar-uoH. Haxoxaenue cepsl U €€ COeAMHEHUN B MpUPOJE. XUMHUUECKOE 3arpsi3HEHUE
OKpYXaloIllel cpeAbl COEAMHEHUSMHU cepbl (KUCIOTHBIE IOKIW, 3arpsA3HEHHE BO3AyXa M
BOJI0EMOB), CITIOCOOBI €T0 MPEOTBPAIICHHUS.

OO6mias xapakrtepuctuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE CTEMEHH OKUCIEHUs. A30T, pacnupocTpaHEHHUE B MpHUpoJe, (punyeckue u
XxuMudeckue cBoicTBa. KpyroBopor aszora B mnpupoje. AMMHAK, €ro (U3UYECKHue U
XUMHUYECKUE CBOMCTBa, MoiydeHue u npumeHeHue. Cojm aMMOHMs, UX (U3UYECKUE U
XUMHYECKUE CBOMICTBA, MpUMeHeHHe. KauecTBeHHas peakuus Ha MOHbI aMMOHUA. A30THas
KHUCIIOTa, €€ MojdyyeHue, (pU3n4ecKue u XUMMUYECKUe CBOMCTBA (00IIMe KaK MpelIcTaBUTeNs
KJ1acca KUCToT U crnenuduyeckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE
MUHEpaIbHBIX yI0OpeHHl. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU
azota (KUCIOTHBIE JOXJIHW, 3arps3HEHHE BO31yXa, NouBbl U BOJMOEMOB). Docdop,
ajuioTponHele Moaudukanuu docdopa, duzmyueckue M XUMHUYECKHE CBoOMCTBA. OKCu
dbochopa (V) u pochopnas kucnora, puanyeckue U XMMUYECKHE CBOWMCTBA, MOJTyUYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaU€CTBE MUHEPATbHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka s31emMeHToB |VA-rpynmnbl. OCOOEHHOCTH CTpOEHUs aTOMOB,
XapakTepHble  CTENEHW  OKHUCIEHUS.  YIJepoJ,  aUIOTPONHbIE  MOJU(UKALINH,
pacnpocTpaHeHHEe B Mpupone, (U3MUECKHME U XUMHUYECKHE CBOWCTBA. AjcopOuus.
Kpyrosopot yriepona B mpupone. Okcuuabl yriaepoaa, UX (U3MUECKHEe M XUMHUYECKHE
CBOMCTBA, JECWCTBUE HA YKUBBIC OPraHU3MBbI, IOJIYYEHHE W NPHUMEHEHHE. DKOJIOIMYECKUE
npoOJemMbl, CBA3aHHBIE ¢ OkcuaoMm yriepona (IV), rumoresa rio0anbHOTO MOTEIICHUS
KJIMMaTa, TNapHUKOBBIM dddexT. YrombHas kuciota u e€ coiu, ux Qusnyeckue u
XUMHUYECKUE CBOMCTBA, MOJy4eHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHMYECKUX BEUIECTBAX KAaK O COSAUHEHUSX yriepoja
(MeTaH, 3TaH, STWJEH, AalleTWJIECH, 3TaHOJ, TJIMLEPUH, YKCycHass kucnota). [lpupoaHbie
MCTOYHHUKHU YTJIEBOJOPOAOB (Yrojib, MPUPOJHBIM Ta3, HEPTH), MPOAYKTHI UX NEpPepadOTKU
(6eH3MH), X pOdb B OBITY W MPOMBINUICHHOCTH. IloHSATHE O OHMOJOTHMYECKH BaXKHBIX
BEIIECTBAaX: JXKUpPax, OelKax, yrieBoJax — M MX POJM B JKU3HHM ueloBeka. MarepuanbHOE
€AMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COCIMHEHU.

Kpemnunii, ero ¢usmyeckne u XUMHYECKHE CBOWCTBA, MOJyYe€HHWE U TPUMCHCHHE.
Coenunenusi kpemuusi B mpupoge. Ob6mue npenctaBieHuss 06 okcuae kpemaus (1V) u
KpeMHueBOM kuciote. CHIMKAThl, MX HUCHOJb30BaHWE B OBITY, B TPOMBIIUICHHOCTH.
Baxkneiiime crpoutenbHble MaTepHalibl: KEpaMHKa, CTEKJIO, IEMEHT, OETOH, >KeIe300€TOH.
[IpoOnemMbl 0€30MacCHOrO HUCIMOJIb30BAHUSI CTPOUTEIBHBIX MaTEpPHAJIOB B IMOBCEIHEBHOMN
AKU3HH.

Xumuueckuii IKCnepumMenm:

U3ydeHue oOpa3lioB HEOPraHWYeCKUX BEIIECTB, CBOMCTB COJISTHOM  KHUCIOTHI,
NPOBE/ICHUE KAYECTBEHHbIX PEAKIMi Ha XJIOPUA-UOHBI M HAONIOJEHHE MPU3HAKOB HX
POTEKAHMs, ONBITHI, OTPAKAIOIIKNE (U3MUECKUE U XMMUYECKHUE CBOMCTBA rajOreHOB M UX
COEITUHEHUI (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHUANIOB), O3HAKOMJICHHE ¢ oOpa3lamMu
XJIOpUJOB (TaJOreHHUIOB), O3HAKOMIIEHHE C oOpasumamMu cepbl U €€ COeAMHEHUSAMU
(BO3MOXKHO HCIOJB30BaHUE BHUACOMATEPUATIOB), HaONIOAEHHE TMpolecca OOyTrIUBaHUS
caxapa IOJ JEWCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KHCIOTBI, M3YYEHHUE XHMHYECKHUX



CBOMCTB pa30aBICHHOI CEpHON KUCIOTHI, MPOBEACHNE KAaUYEeCTBEHHON peaklnu Ha Cyiab(dar-
MOH W HAOJIIO/ICHHE MpU3HaKa €€ MPOTEKaHWs, 03HAKOMIICHHE ¢ (DU3NYECKUMH CBOMCTBAMU
azota, (ochopa M wuX coemuHEeHUN (BO3MOXXHO WCIOJIB30BAHUE BHICOMATEPHAIIOB),
oOpasmamu a30THBIX U (HocHOPHBIX yHOOpEHHA, MOTydeHrne, COOMpanne, paclio3HaBaHUE |
U3YYEHHUE CBOWCTB aMMHAKA, MPOBEIAECHUE KAYECTBEHHBIX PEAKIMi HAa HOH aMMOHHS H
¢docdar-uoH U U3yyeHUe NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHUE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPUATIOB), H3yUYCHHE
MojJieNiel KpUCTAJUIMUECKUX pemeToK anmasa, rpadura, ¢yiepeHa, O3HAKOMJIICHUE C
IPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM
NpOTHBOrasa, Mojy4yeHue, coOMpaHue, paclo3HaBaHUE U U3YYEHHE CBOWCTB YTJIEKUCIIOTO
ra3a, NpOBEJICHWE KAaueCTBCHHBIX pEaKIWii Ha KapOOHAT W CUJIMKAT-UOHBI U HW3YYCHHUE
MPU3HAKOB UX MPOTEKAHHS, O3HAKOMJIEHHE C MPOAYKIHEN CHIMKATHOW MPOMBIILICHHOCTH,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe « BakHEeNIIne HEMETAIUIbl U KX COCTMHEHUS».

MeTajuibl 4 UX COCAMHEHMS

OOmasi XxapakTepUCTUKA XMMHUYECKHUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHMHM HUX
nonoxeHnus: B llepuomnueckon cucreme xumuueckux sneMeHTOB JI. M. MenneneeBa u
ctpoeHusi atoMoB. C(CTpoeHue MeTauioB. Meraunueckass CBSI3b M METaJUIMYeCKas
KpUCTAJUIMYECKasl PEHIETKA. DIEKTPOXUMUYECKUN ALl HAIPSKEHU MeTalioB. dusnyeckue
U XUMHYECKHE CBOMCTBa MeTayioB. OOmiMe crnocoObl moiyueHuss MetauioB. [loHsTue o
KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTajib, YyTyH,
JTIOPATIOMUHUN, OpOH3a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBIILICHHOCTH.

[Ilenounble MeTaIUIBL: TTONOKEHUE B [leproanueckor cucteMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHHME HX AaTOMOB, HaxXOXJIeHUE B Ipupone. dusnueckue u
XUMUYECKUEe CBOWCTBA (Ha mpuMepe HaTtpus W Kaius). OKCHUIbI U THUAPOKCUILI HATPUS U
kanus. [[puMeHeHne MEem0YHbIX METAIUIOB U UX COCIMHEHU.

[[{eroyHO3EeMENBbHBIE METAJIBI MAarHuid M KanbLui: mosioxkeHue B llepumoamdeckon
cucteMe xumuueckux snemeHToB J[. M. MenneneeBa, cTpoeHue UX aTOMOB, HAXOXKJICHUE B
npupone. DPHU3NYECKME W XMMHUYECKME CBOMCTBA MarHus W Kaublusa. Baxnenmme
COeMHEHUs Kanblus (OKCU, Tuapokcuia, coium). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpaHEHHS.

Amomunuii: nonoxenne B Ilepronnueckoil cucreme xumuyeckux snemeHToB [. U.
MenpaeneeBa, CTpOEHHME aroma, HaxoxjacHue B npupoae. Duznueckue M XUMHUYECKUE
CBOMCTBa aTIOMUHUS. AM(OTEPHBIE CBOMCTBA OKCHAA U TUAPOKCH 1A ATFOMUHHUS.

Kenezo: monoxenue B Ilepuommueckol cucrtemMe XuUMHYECKHX diemeHToB . .
MenpaeneeBa, CTpO€HHME aroma, HaxoxjaeHue B npupoae. Duzndeckue M XUMHUECKUE
cBoricTBa keneza. Okcuapl, ruapokcuasl U conu xeneza (II) m xeneza (Ill), ux cocras,
CBOMCTBA U MOJYYECHHUE.

Xumuyeckuii IKCHepuUMeHm

O3HaKOMJIEHHE C oOpasllaMyd METa/UIOB U CIUIABOB, UX (PUBMUYECKHMH CBOWCTBAMHU,
U3Y4YEHHUE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOKHO MCIOJIB30BAHUE BUEOMATEPUATIOB),
O0COOEHHOCTEW B3aUMOJCMCTBUS OKCHAA KalblUs W HATpus C BOJOM (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), HCCIIEJOBAHUE CBOMCTB »KECTKOW BOJBI, IMpolecca
TOPEHUS Keje3a B KUCIopoJie (BO3MOXKHO HCMOJb30BAHUE BUACOMATEPHUAIOB), MPU3HAKOB
MPOTEKAHUSI KAUECTBEHHBIX PEaKIIMil HA MOHBI: MAarHus, KajablUs, alFOMUHUS, [INHKA, JKeJe3a
(I u xenesza (111), mexu (11), HabmroeHNE M ONMKMCAaHUE MPOIIECCOB OKPAITMBAHUS IJIAMCHH
MOHAMH HATpUs, Kalus M Kaublus (BO3MOXKHO UCIOJIb30BAHUE BHUIECOMATEPUATIOB),



uccienoBaHre aM(OTEPHBIX CBOMCTB THAPOKCHAA AJTIOMUHHUS M THAPOKCHAA IMHKA,
pelIeHre 3KCIEPUMEHTAIBHBIX 337a4 110 TeMe «BaxkHele MeTalibl 1 UX COEIUHEHUSD.

XuMus 4 OKpy:Kamomas cpeaa

BemectBa u Marepumansl B IIOBCEAHEBHOW JKM3HM 4eloOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XUMUUYECKUX peakluil B ObITY. [lepBast moMoIb pu XMMHUYECKHX
0KOTax M OTPABJICHUSX.

XUMUYECKOE  3arps3HEHHE  OKpyXkaroled cpenbl  (IpenenbHas — JOIyCTHMast
KOHIIEHTpanus BemecTs, aanee — [1/1K). Ponbs xumMuu B penieHn# 3K0J10rMUecKUX Ipooiiem.

Xumuueckuii IKcnepumenm:

U3yuyeHHe 00pa3lloB MaTepuaylioB (CTEKJIO, CIUIaBbl METAJUIOB, IOJIMMEpHBIE
MaTepuabl).

Mesicnpeomemmnuoie céa3u

Peasmzanmst MEXIpeIMETHBIX CBA3EHM IpU  M3YYEHHMM XUMHA B 9  Kjacce
OCYULIECTBIISIETCSL YEPE3 UCIIOIb30BAHUE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHATUH, SIBJISIOIIUXCS CUCTEMHBIMH ISl OTAENbHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmre ecTecTBEHHO-HAYYHbIE TMOHATHA: HAYYHBIM (PaKT, TUIOTE3a, 3aKOH, TEOpHS,
aHaJlu3, CHUHTE3, KilacCU(PUKaAlUs, T[EPUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHUE, MOJEIb, SBJICHHE, NApHUKOBBIA 3(PQEKT, TEXHOJIOTrus,
MaTepHuabl.

®uznka: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJI, HW30TOIbI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, OJJIEKTPUYECKUH 3apsi, MPOBOJHHUKH, IOJYIPOBOJHUKH,
IUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENIO, 00BbEM, arperaTHOE COCTOSTHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAIMYECKAsl PEHIETKa, CIUIaBbl, (PU3UYECKUE BEIMUMHBI,
€AMHUIIBI U3MEPEHMSI, KOCMHUUYECKOE MPOCTPAHCTBO, IIaHEThI, 3BE3/b1, COTHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPAJIbHBIE YI00pEeHMS,
MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEJIbHbBIE BEIIECTBA.

I'eorpadusi: armochepa, ruapochepa, MUHEpaibl, TOPHbIE TMOPOABI, IOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

IJTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JJUYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPaMMBbI OCHOBHOTO OOIIEro oOpa3oBaHMUS
JOCTUTAIOTCSI B XO0J€ OOy4YeHUsT XHMHH B €IWHCTBE YYEOHOW U BOCIHTATEIbHOMN
JESITETPHOCTH B COOTBETCTBHUHM C TPAJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMA H
JyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWJIAMH U HOPMaMHu
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCaM CAaMOIIO3HAHMSI, CAMOPA3BUTHSI U COIHAIIA3AIUNN
00yJarommxcs.

JIMIHOCTHBIC PE3yJIbTaThl OTPAKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOU MO3UTUBHBIX IIECHHOCTHBIX OPUECHTAIIMIA U PACITUPEHUE OIBITA JISATSILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) NnaTPpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAyYHOMY HACJICINIO0, MIOHMMAaHHs 3HAYCHUS XUMHUYCCKON HAyKW B JKU3HH COBPEMEHHOTO



o01ecTBa, COCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOPMAIIHEH O TEPEAOBBIX TOCTHKCHUSIX U
OTKPBITUSX MUPOBOW U OTE€UECTBEHHOW XUMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHpaA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

NPEJCTABICHUS O COLMAJIBHBIX HOPMaX W MpaBWJIAX MEKIUYHOCTHBIX OTHOIICHUHN B
KOJUICKTUBE,  KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
y4eOHOUCCIIeIOBATEIbCKON, TBOPYECKOW M APYTUX BHIAX ACSITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOW JEATEIHHOCTH TPH BBIMOJHEHWH YYE€OHBIX, MO3HABATEIbHBIX
3a/a4, BBIMOJIHGHUH XUMHUYECKHX OKCIICPUMEHTOB, CO3JIaHUU YYEOHBIX IMPOEKTOB,
CTpEMJICHHsI K B3aMMOIIOHMMAHHWIO ¥ B3aWMOIIOMOINM B TPOIECCe OTOW y4eOHOM
JeSTETbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEICHUE W TMOCTYIIKM CBOMX TOBApHIICH C
MO3UIIMHA HPAaBCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCICICTBHI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUS:

MHPOBO33PEHUYECKAE TPEACTaBICHUS O BEIICCTBE W XUMHYECKOM  PEaKIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH W COCTABIIAIOIINE OCHOBY IS
MOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJBI, B3aWUMOCBS3SX UYEJIOBEKa C MPUPOTHON CpPEIoi, O
POJIM XMMUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO03HABATENIbHBIE MOTHBBI, HANPABJICHHbIE HA MOJYyYE€HHWE HOBBIX 3HAHUM MO XHUMHUH,
HE0OXoaMMbIEC JUIsl OOBSICHEHUs HAOIIOJaeMbIX MPOILIECCOB U SIBJICHUM, MO3HABATEIHLHOM,
UH()OPMAITMOHHOW W YMTATENbCKOW KYJIBTYpPhI, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIbHOMN
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, NOCTYNMHBIMU TEXHHUUYECKUMU
cpencTBaMu HH(GOPMAIIMOHHBIX TEXHOJIOTU;

HMHTEpeC K OOYYEHHUIO U MO3HAHUIO, JIIDOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHOM M HCCICAOBATEIIBCKOW ACATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHUS B JATBHEHUIIICM;

4) dpopmMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKH Ha 370POBBIM 00pa3 KWU3HHU, OCO3HAHWE IOCJICICTBUA W HEMPUATHE BPETHBIX
MPUBBIUEK (YIMOTPEOICHUS aJIKOTOJISI, HAPKOTUKOB, KYPEHUs), HEOOXOUMOCTH COOTIOACHUS
npaBujl 0€30MaCHOCTH MPHU OOPAIICHUN C XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM
KU3HH,

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEpPEC K TPAKTUYECKOMY H3yUeHUIO mpodeccuid W Tpyda pa3IudHOTO poja,
YBaXEHUE K TPyAYy M pe3yjbTaTaM TPYJOBOU ACATEIHHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUSI TPEIMETHBIX 3HAHWW IO XWMHUH, OCO3HAHHBIA BBHIOOP WHIUBUAYATHHOU
TPACKTOPHH MPOJOKCHHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX HHTEPECOB M CITOCOOHOCTH
K XHMHH, OOIICCTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, yCIemHoi mpodeccunoHaIbHON
NCATETPHOCTH W Pa3BUTHUA HEOOXOJUMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCA B
npoheCCUOHATLHOM Cpelie;

6) 3K0JIOrNYeCKOro BOCTIMTAHUS

AKOJIOTHUYECKU IIeTIECO00pa3HOE OTHOIICHHWE K MPHPOJAE KaK HMCTOYHHUKY >KU3HHM HA
3emiie, OCHOBE €€ CyIeCTBOBaHMS, TOHUMAaHUE IIEHHOCTH 37J0pPOBOTO U 0€3011acHOro oopasa
KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY M TICHXUYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIFOICHMSI TTPaBUJI 0€30MMaCHOTO TIOBEACHUS MPHU paboTe
C BEIIECTBAMH, a TAKKE B CUTYAIHIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JTFOJICH;



CHOCOOHOCTH NMPUMEHATH 3HAHUS, MMOJTYYaeMbIE NMPU U3YYEHUH XUMUU, JJI PELICHUS
3a1a4, CBS3AHHBIX C OKPYXalolleW NPUPOJHOM CpPENOM, Ui IIOBBIIICHHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPbI, OCO3HAHHUS INIOOAIBHOTO XapaKTepa 3KOJIOTMYECKHX MPoOeM U
IyTEX UX PELICHUS MOCPEICTBOM METOIOB XMMHH, SKOJIOIMYECKOIO0 MBIIUICHUS, YMEHMS
PYKOBOJICTBOBATBCSI UM B IIO3HABATEIIbHON, KOMMYHUKAaTUBHON U COLIMAIBHON IIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MerampenMETHBIX Pe3yJbTaTOB BBIACIISIIOT 3HAYMMBIC IS (POPMHUPOBAHUS
MHUPOBO33pPEHUsI OOIICHAyYHbIC IOHATHS (3aKOH, TEOpHs, IPHUHIMI, TUIIOTe3a, (QakT,
CHUCTEMa, NPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE€ HCIOIB3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MpeAMEeTaX ¥ TO3BOJISIIOT Ha OCHOBE 3HAHWUN W3 JTHX MPEAMETOB
(dbopMupoBaTh MPEACTABICHUE O IEIOCTHOM HAay4YHOM KapTUHE MHUpa, U YHUBEPCAIbHBIE
y4eOHbIe JeiCTBUs (TO3HABATEIbHbIE, KOMMYHHMKATUBHBIC, PETYISATUBHBIC), KOTOpHIE
obecnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO H
OCYILIECTBJICHUIO YUYEOHOU e TEILHOCTH.

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jiornueckue qeMcCTBHA:

YMEHHUSI MCIIOJIb30BAaTh NPHUEMBI JIOTHYECKOTO MBIIUICHUS IPU OCBOCHUU 3HAHUU:
pacKpbIBaTh CMBIC]T XHMHUYECKHX TIOHATHM (BBIACIAT, WX XapaKTepHbIC TPHU3HAKH,
yCTaHABJIMBaTh B3aMMOCBS3b C JIPYTUMH TIOHATHSAMH), HCIIOJIB30BaTh IIOHATHS JUIS
OOBSICHEHUS OTHEAbHBIX (DaKTOB M SBJICHUH, BHIOMpATh OCHOBAaHUS M KPUTEPUHU JUISA
KJIacCU(UKAIIUA XUMHUUYECKUX BEIICCTB U XUMHUYCCKUX PEAKIIMK, YCTaHABIMBATh IPUINHHO-
CIICACTBEHHBIC CBS3M MEXIY OOBEKTaMH HM3YyYCHHUS, CTPOHUTH JIOTHUCCKHE PACCYKICHUS
(MHIYKTUBHBIC, IETYKTUBHBIE, TI0O AHAJIOTUH), I€JIaTh BEIBOABI U 3aKJIFOUCHUS,

YMEHHE TPUMEHSITh B MPOLIECCEe TTO3HAHUS MTOHATUS (TIPEAMETHBIE U METalPEeAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCIOJIb3yEMbIE B XMUMUU, MPEOOPa30BbIBATh IIHUPOKO
MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TPEACTABICHUS — XUMHUYECKUN 3HAK (CUMBOJ
AJIEMEHTAa), XuMHueckas ¢Gopmylia U ypaBHEHHE XMMHUYECKOW pPEaKIUU — TPU PEIICHUU
y4eOHO-TI03HABATENBHBIX 3aJ1a4, C YYETOM STUX MOJECIBHBIX MPEICTABICHUN BBISBISATH U
XapaKTepru30BaTh CYIIECTBEHHBIC IPU3HAKU U3YIaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U
XUMHWYECKUX PEAKIIUH, BBIABIATH OOIIHME 3aKOHOMEPHOCTH, IPUUYUHHO-CIIC/ICTBEHHBIC CBS3H
Y IPOTUBOPEYMS B U3YUAEMBbIX MPOLIECCAX U SIBJICHUSX.

ba3oBble ucciaenoBarejabCKue J1eCTBHUSA.

YMEHHUE HCHOJIb30BaTh MMOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHMUS, a
TaK)K€ B KayeCTBE OCHOBBI JJI1 (DOPMHUPOBAHMS THIIOTE3bI IO IMPOBEPKE IMMPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

pUOOpPETEHNE OMBITA IO TJIAHUPOBAHUIO, OPTAHU3AIMKU U MPOBEICHUIO YUYEHUUECKUX
AKCIIEPUMEHTOB, YMEHHUE HAOII0AaTh 3a XOJA0M IIPOIIecca, CaMOCTOATEILHO TPOTHO3UPOBATh
ero pe3ynbrar, GOopMyJIHpOBaTh OOOOIIEHHUS W BBIBOJABI MO pe3yJibTaTaMm IPOBEAEHHOTO
OTIbITA, UCCIICIOBAHMS, COCTABIISATh OTUYET O MPOIeIaHHOM padoTe.

Pabora ¢ undopmaumeii:

yMEHHUE BBIOMpaTh, aHAIW3UPOBATh W HHTEPHPETUPOBATH HHQPOPMAIUIO PATUYHBIX
BHUJIOB U (OPM TMPEACTABICHUS, MOTYyYaeMyI0 U3 PA3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs
auTEpaTypa XUMUYECKOTO COJEP)KaHMs, CIpaBOYHBIE MMocobus, pecypchl HMHTepHETa),
KPUTUYECKH OIEHUBATH MPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHITH Pa3IUYHbIE METObI U 3aMIPOCHI IIPH MOUCKE U 0TOOpE HHPOPMAIIH
¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMMBIX IS BBHITOJIHEHUS yU€OHBIX U MO3HABATEIbHBIX
3aJa4  OMpEACNEHHOTO TUMA, MPUOOpETEeHHWE OmbiTa B OOJACTH  HCHOJB30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBNAJCHUE KYJIbTYpOH aKTUBHOTO
UCIOJIb30BAHUS PA3JIMYHBIX MOUCKOBBIX CUCTEM, CAMOCTOATENLHO BHIOMPATh ONTUMAIbHYIO
dbopmy npencraBieHus MHGOPMALIMKM U WUIIOCTPUPOBATH PelllaeMble 3a7a4ld HECIOKHBIMU
cXeMamu, IdarpaMmmamu, IpyrumMu popmamu rpa@uky U uX KOMOMHALIMSIMU;

yMEHHUE HCMOJb30BaTh U aHAIM3UPOBATh B Ipollecce Y4eOHON M HCCIe0BaTEIbCKOM
JEeATENbHOCTH WHGOPMAIMI0O O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO35iHUCTBA U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOJHON CPEIBI.

KoMmyHMKkaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeiCTBHSA:

YMEHHS 3a/laBaTh BOMPOCHl (B XOje auanora W (WiM) AUCKYCCHUU) IO CYLIECTBY
o0cyX/1aemMol TeMbl, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
MPEUTOKEHHON 3a]1a4u;

YMEHUS MPEACTABIATh MOJYyUYECHHBIE pPE3yJIbTaThl MO3HABATEIBHON NEATEIbHOCTH B
YCTHBIX M TIMCBMEHHBIX TEKCTaX; JeNaTh NPE3CHTALUUI0 pPEe3yJbTaTOB BBINOIHEHUS
XUMHUYECKOTO DJKCIEepUMEHTa (J1a0OpaToOpHOTO OMbITa, JabOpaTopHOM paboOThHl 1O
MCCJIETOBAaHHUIO CBOWMCTB BELIECTB, yU€OHOTO MPOEKTA);

YMEHHUsI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMM B COBMECTHON MO3HABATEIbHOU
U UCCIIEIOBATENIbCKON AESITEIbHOCTH MpPH PEUIEHUH BO3HMKAIOIIMX IMpPOOJIEM Ha OCHOBE
yuéra OOLIMX HWHTEPECOB W COIVIACOBAHMS TO3UIUN (OOCYXKIeHUs, OOMEH MHEHHSIMH,
«MO3TOBBIE IITYPMBbD», KOOPJAWHALMS COBMECTHBIX JIEHCTBHI, ONpPENEICHUE KPUTEPUEB IO
OIICHKE KaueCTBa BBHIITOJIHEHHON PabOThI U IPYTHE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

YMEHUE  CaMOCTOSITEIbHO  ONpENEeNsTh  UEeNH  JI€ATEeIbHOCTH, IUIAaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJUPOBaTH M TNPHU HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
JeSTEeNbHOCTh, BBIOMpaTh Haubosiee dS(PPexkTuBHBIE CMOCOOBI peHeHUus YYEeOHBIX W
MO3HABATENIbHBIX 33/1a4, CAMOCTOATEIbHO COCTABIISATh MM KOPPEKTUPOBATH MPEII0KEHHbBIN
QIrOPUTM JCUCTBUU TMpPHU BHIMOJHEHUHM 3aJaHUN C YYETOM MOJYYEHHUS HOBBIX 3HAHUUA 00
M3y4aeMbIX OOBEKTaX — BELIECTBaX M PEAKIMSIX, OLEHUBATh COOTBETCTBUE MOIYYEHHOIO
pe3ynbTata 3asBJICHHOM LEIM, YMEHHE HCIIOIb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI,
IpeIaraéMple B YCIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI
B cocraBe mpeaMeTHBIX PE3yNbTaTOB MO OCBOSHHUIO OO0S3aTENBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOM pabouell NporpaMMoid, BBIICIAIOT: OCBOCHHBIE
OoOy4JaronMMUCs Hay4YHbIE 3HAHUS, YMEHUS M CIOCOOBI NEWCTBHM, crenuduyueckue s
MpEeAMETHONU 00JacTH «XUMHUs», BUIBI JACATEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUSA, €TO
WHTEpIIpeTalii, NPeoOpa3oBaHUIO W MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX M HOBBIX
CUTyalUsX.

K koH1y 00yuenus B 8 kiiacce npeIMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JIOJKHBI

oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

e PACKpPBIBATH CMBICII OCHOBHBIX XUMUYECKHUX IMOHATHI: aTOM, MOJIEKYJIA, XUMUYECKHI
AJIEMEHT, TMPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOpOAHAs W
HEOJHOPO/IHASI), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJIEKYJIsIpHash macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJsI XUMHUYECKOIO



AIIEMEHTa B COEAUHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIOTAa, OCHOBAaHHUE, COJb,
ANEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKUCJIEHHWS,  XHMHYECKas  peakuus,
KJacCU(UKaLMs peaklMid: peaKkMu COCTUHEHHs, PEaKIMH DPA3JI0KECHUS, PEeaKInu
3aMEIEHUs, pPeakiuu OOMEeHa, 3K30- M JHAOTEPMUYECKUE PEaKIUHU, TEIUIOBOM
3¢¢deKT peakuuu, SAPO aroma, IEKTPOHHBIN CJIOW aToMa, aroMHas OpOuTalb,
paauyc aToMa, XMMHYECKas CBs3b, NOJISIPHAs W HENOJSIPHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBS3b, WOH, KAaTHOH, AaHHMOH, pacTBOp, MaccoBas JOJi1 BELIECTBA
(mpolieHTHass KOHLUEHTpalus) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IOHATHUN U NMPUMEHATH 3TU
NOHATHS IIPU ONMCAHUN BEIIECTB U UX MPEBPAILCHUN;

MCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJISi COCTaBICHUS (DOPMYNT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpENENsITh BaJEHTHOCTh aTOMOB JIEMEHTOB B OMHApPHBIX COEIMHEHMSX, CTEIEHb
OKHUCJIEHUSI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAJIEKHOCTh BEIIECTB K
Onpenen€éHHOMY KJiaccy cOoeAuHEeHUuH 1o (opMmyiaMm, BHJI XUMUYECKOM CBS3U
(KoBaJIeHTHAs! U MIOHHAsI) B HEOPTAHMUYECKUX COCANHEHUSX;

packpbiBath cmbicha [leprnoanueckoro 3akona J[. M. MeHaeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HMX
noJyioxkeHus: B Ilepuonnueckoll cCUCTEME, 3aKOHOB COXPAHEHUs MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTaIpo;
ONMHUCHIBATh M XapakTepus3oBaTh TabnnuyHyro (opmy Ilepuoguueckoid cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3jnuaTh MOHATHS «rJaBHas noiarpynna (A-rpymnmna)» u
«moboyHass noarpynna (b-rpynma)», maneie W OoiblIME NEPUOIBI, COOTHOCHUTH
0003HaueHus1, KOTOpbIE UMEIOTCs B Tabiuue «llepuonnueckas cuctema XMMUYECKUX
anemeHToB /I. 1. MeHneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI ATOMOB
XUMUYECKUX DJEMEHTOB (COCTaB M 3apsan sApa, OOLIee YHUCIO JIIEKTPOHOB H
pacnpeiesieHue UX Mo JIEKTPOHHBIM CIOSIM);

KJIaCCU(PUIIMPOBATh ~ XMMHUYECKHUE  BJIEMEHThl, HEOPraHWYECKHUE  BEIIECTBa,
XUMHUYECKUE peakuuu (10 YUCITY M COCTaBY YYacCTBYIOLIMX B PEAKIUHU BELIECTB, IO
TeroBoMy 3G hexTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHbBIX
KJIACCOB, MOATBEPXkAAasi ONUCAHWE NPUMEPAMH MOJIEKYJSIPHBIX  ypaBHEHMI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX Ka4ECTBEHHOI'O COCTaBa,
BO3MOXXHOCTH IPOTEKAHUS XUMUYECKUX NPEBPALLECHUI B PA3JIMYHBIX YCIOBUSX;
BBIUMCIIATH OTHOCUTENBHYIO MOJIEKYJSIPHYO M MOJISIDHYKO MacChl BEILECTB,
MAacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa N0 (opmylsie COEIUHEHHUS, MaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, IMPOBOAUTH PACYETHI MO YPABHEHUID XUMHUYECKOU
peakiuy;

IPUMEHATb OCHOBHBIE OIEpPALMU MBICIUTEIBHOW NEATEIbHOCTH — aHAJIM3 U CHHTE3,
CpaBHEHHE, 0000IIeHHE, CHCTEMATU3ALMI0,  KIACCU(UKALMIO,  BbISBICHHE
IPUYHMHHO-CJIEICTBEHHBIX CBSA3€UM — JUI U3yYEHHsI CBOWCTB BEIECTB U XMMHUYECKUX
peakiuii, eCTeCTBeHHO-HayYHbIe METOJbl IMMO3HAHUS — HAOIIOCHUE, W3MEpEHHE,
MOJEJIMPOBAHUE, SIKCIEPUMEHT (PEaIbHbI U MBICJIEHHBI);

ClIeIOBaTh IMpaBHJIaM TOJb30BAaHUS XUMHUYECKOW TMOCYION U J1abopaTOPHBIM
o0opynoBaHUEM, a TaKXKe MpaBHJIaM OOpaIleHHs] C BEIIECTBAMH B COOTBETCTBUU C



MHCTPYKUUSMU TI0 BBIMOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO
MOJIYYCHUI0O W COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOAOPOIAa W KHCIOPOA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPENEIEHHOM MAacCOBOW JI0JEH PACTBOPEHHOTO
BEIIECTBA, I[UIAHUPOBaTh W  TPOBOAUTH XHMHUYECKHE OIKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ TOMOIIBIO MHIUKATOPOB (JIaKMYC,
dbeHondTanenH, METHIIOPAHXK U JPyrue).

K koH1y 00yuenus B 9 kiiacce npeIMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUUYECKUN 3JIEMEHT, aTOM,
MOJIEKyJa, WOH, KAaTHOH, AaHWOH, IPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasi Peakiius,
XUMHUYECKasi CBS3b, TEIIOBOU 3((DEKT peakiiuu, MOjb, MOJISIPHBIA 00BEM, PacTBop,
AIEKTPOIUTHI, HEIJEKTPOIUTHI, JJICKTPOIUTHYECKAs JUCCOLMAIUSA, pPEaKIUu
MOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINHU, OKUCIUTED,
BOCCTAHOBUTEJb, OKHCIEHUE M BOCCTAaHOBJICHUE, aJUIOTPONUs, aM(pOTEPHOCTD,
XUMUYECKasi CBSI3b (KOBAJICHTHAs, HWOHHAs, METa/NIMuecKas), KpUCTaJIMYecKast
pemeéTka, KOppo3usi METAIUIOB, CILIABbl, CKOPOCTh XMMUYECKOW PEAKIIUU, PEIETBHO
nonycrumas konnentpanus [1JIK Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHI U MPUMEHSTH 3TH
MOHSTHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJiIi COCTaBleHUS (POpPMYJ BEIHIECTB H
YPaBHEHUN XUMUUYECKUX PEAKLINM;

OTPENENIATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMpeAcIEHHOMY
KJIaCCY COeAMHEHUM 1o ¢hopmysiaM, BU XUMHUUECKON CBSI3U (KOBaJIEHTHAsI, HOHHAs,
METAJJINYecKasi) B HEOPTraHUYECKUX COCTUHEHMSX, 3apsij HOHA IO XHUMHYECKOMN
dbopmyiie, XxapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUM, TUTI
KPUCTAJUTMUECKOUN PelIéTKH KOHKPETHOTO BEIIECTRA;

packpbiBaTh  cMmbich  llepumoamueckoro 3akona J[. WM. MenaeneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHUMAaHWE: OMHUCHIBATh M XapaKTePU30BaTh TAOIMYHYIO
dopmy Ileprogndeckoil CHCTEMBbI XUMHYECKUX DSJEMEHTOB: pPa3iMyaTh MOHSITHS
«rnaBHas noArpymma (A-rpymnmna)» u «nobouynas noarpynmna (b-rpymnma)y, Mansie u
OOJBITTNE TIEPUOIBI, COOTHOCUTH 0003HAYCHMUSI, KOTOPHIC UMEIOTCS B MIEPUOTUIECCKOM
TaOJHIle, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMMHUYECKHX
AJIEMEHTOB (COCTaB M 3aps sapa, 001Iee YUCIIO MIEKTPOHOB U PACTIPECICHHIE UX TI0
AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
AJIEMEHTOB U UX COCIWHEHUH B Mpejiesiax MajbIX MEePUOJ0B U TJIABHBIX MOATPYIII C
y4€TOM CTPOCHHUS UX aTOMOB;

KJacCU(UIMPOBATh  XMMHMYECKHE  JJIEMEHThl, HEOPraHMYeCKHE  BeIleCTBa,
XUMHUYECKUE peakiuu (10 YUCITY M COCTaBYy YYacCTBYIOIIMX B PEAKIUU BELIECTB, IO
TerioBoMy 3(h@exTy, N0 MU3MEHEHHIO CTEleHEed OKHUCICHHUS XUMHYECKUX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME W CHEeNU(PUUIECKHEe XUMHUYECKHE CBOWCTBA
MPOCTHIX U CJIOXKHBIX BEIIECTB, MOATBEPK/1asi OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIII;



COCTABJISITh YPABHEHUS SJEKTPOJUTUYECKONM JHWCCOUMALWU KHUCJIOT, IIEJIoYeld H
COJIEH, MOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEaKUii HOHHOTO OOMEHa, ypaBHEHUs
peakuuii, TOATBEPKAAIOUIMX CYIIECTBOBAHHE T'€HETHYECKOM CBA3U  MEXKIY
BEILIECTBAMH PA3JIMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITHUX PEAKIHil;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOKHOCTH
IPOTEKaHUS XUMUYECKUX MTPEBPAILCHNUN B PA3JIMYHBIX YCIOBHSX;

BBIUKCIIATH OTHOCUTENBHYIO MOJIEKYJSIPHYO M MOJSIDHYKO MAacChl BEILECTB,
MacCOBYIO JOJK XHMHUYECKOTO 3JIEMEHTa MO (opMyJsie COEAUHEHHS, MacCOBYIO
JIOJIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XHUMHYECKOM
peakiuy;

coON0aTh MpaBWia [OJb30BaHUA XHUMHUYECKOW TMOCYAOM U JIaOOpaTOPHBIM
000pyI0OBaHUEM, a TAK)KE MpaBHJia OOpAIEHUsI C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSIMA TI0 BBINOJIHEHHUIO JITAOOPATOPHBIX XHUMHUYECKUX ONBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEUIECTB (AMMHUAKA U YTIIEKHUCIIOTO ra3a);
MPOBOJIUTh PEAKIUHU, MOATBEPKIAIOIINE KayeCTBEHHbI COCTaB  PA3JIMYHBIX
BEIIECTB: PaclO3HaBaTh OMBITHBIM MYTEM XJIOPHA-, OpOMUA-, HOIUA-, KapOOHAT-,
docdar-, cuiukar-, cyiabpaT-, TUAPOKCUA-UOHBI, KAaTUOHBl AMMOHMSI M HOHBI
U3YYECHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PAcTBOPAX HEOPraHUYECKHUX
BEILECTB;

OPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAIM3 U CHHTE3,
CpaBHEHHE, 0000IleHNe, CHUCTEeMATHU3allui0, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUISI U3YYEHUsI CBOMCTB BELIECTB U XUMHUYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHblE METOJAbl TO3HAaHUA — HaOJIOJEHUE, HU3MEpPEHUe, MOJIeIUPOBaHUE,
AKCIIEPUMEHT (peaJIbHbIN U MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM Kontpo e IpakTuyeckue dueKkTpoHHbIE (LM (POBbLIE)
n/n NporpaMmsl HTPOTLHBI THHECKH 00pa3oBaTeJbLHBIE PeCYpPChI
poTp Beero padoThI padoTshI P pecyp
Pa3nea 1. [lepBoHayaibHble XHMHYECKHE MOHATHS
X — BakHas o0Jjac
11 ecT:(fITimH]:tHHI; I/;II np;IKT;zeCKoﬁ 5 2 buGmuorexa LIOK
. https://m.edso0.ru/7f41837c
JIeSITEILHOCTH YEJIOBEKa
bubnunoreka LIOK
1.2 BemecTBa 1 xumMuuecKkue peakiuu 15 1 https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxHeiilnue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopozn. [Tousitue 06 6 bu6nmorexa LIOK
’ OKCHIIax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o kucinorax u 8 1 Bu6mmoteka [JOK
' COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoteka [IOK
' OCHOBaHHUIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubmuoreka [IOK
' HEOPTraHUYECKUX COCAUHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[, U. MenaeneeBa. CTpoenune aToMoB. XUMHYECKas
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUHA

3.1

3.2

Ileproauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. 1.
MenneneeBa. CTpoeHne aToMa

XUMHYECKASA CBA3b.

OKHUCIIUTENBHO-
BOCCTAaHOBHUTEJIBHBIC PEAKITUU

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

bubanoreka [JOK
https://m.edsoo.ru/7f41837c



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

Hroro no pasneny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpemst 3 BH6J_IHOTeKa LOK

https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/esioB U TeEM (nudpossbie)
Ne i/ — Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06PA30BATETbHBIE
padoThI padoThl pecypesi
Pa3zged 1. BemiecTBO U XUMHYECKHE peaKUU
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 bubmumoreka [IOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [HOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIUS. 8 1 1 bubnnorexa [HOK
' XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO01mmas XxapakTepruCTHKa XUMHUIESCKIX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpymnmesl. ["anorenst https://m.edsoo.ru/7f41a636
12| e e ; BuGorsa 10K
' PYIIIBL. 2P https://m.edso0.ru/7f41a636
COEJIMHEHMUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHIX
bu6nmoreka [JOK
2.3 aneMeHToB VA-rpynisl. A30T, pochop U ux 7 1 https://m.edsoo.ru/7f41a636
COCJIUHECHHUS
24 swewenton Wanrpymm. Sracponn : ) 2 BuGmiorera LIOK
' . PYITIPL. poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COSTMHCHHUS
Hroro mo pasneny 25
Paznen 3. Merajuibl U MX COeIMHEHMSI
N bubnuorexa [JOK
3.1 Obmpe caoiicTsa MeTaIOB 4 https://m.edso0.ru/7f41a636
3.2 Bakueiiiie MeTaIbl M UX COSTUHEHUS 16 1 2 Bubmzorexa LIOK

https://m.edsoo0.ru/7f41a636



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

4.1 BemectBa 1 Matepuaibl B )KM3HU YEJIOBEKa 3 Bubmaorexa ITOK
' https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpemst 3 buGmnorexa LIOK

https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HHOYPOYHOE IINTAHUPOBAHHUE

8 KUJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uugposbie
w/n Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘lGCKI/Ie W3ydeHHS  0GDPA30BATEJIbHbIE
padoThI padoThbI pecypes
1 [Ipenmer xumun. Posb XuMuu B KU3HA 1 bubnuoreka [JOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOMAX MMO3HAHUS B XUMHUH 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0d227e
I1 oora Ne 1 «IT 0
3 poaGoparopun n npuéwsi obpamennac 1 bu6mtorexa LIOK
PATOP P pattt https://m.edsoo.ru/ffod23dc
1a00paTOPHBIM 000PYTOBAHUEM
4 Yucrtele BemecTsa u cMecu. CriocoObl 1 bubnunoreka LIOK
paszesieHus: cMecei https://m.edsoo.ru/ff0d26ca
IT 0 02 «P
;| Dotz aweee | SuSonra 1O
puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmoteka IIOK
6 ATOMEI H MONIEKYIIEI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubmuoreka [IOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocTele U CIIOKHBIE BEIIECTBA 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3 .
10 Xuwiucoxan gopmysa. Barcrrioers atovos 1 Bummorerca LIOK
pMyJa. https://m.edsoo.ru/ff0d2eae
XUMHYECKUX JIEMEHTOB
11 OTtHOCHUTENbHAs aTOMHAas Macca. 1 bubnunorexa LIOK
OTtHocuTenbHasE MOJIEKYJIIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMUYECKOTO 3JIEMEHTA B 1 but6mmoreka [IOK
COECTUHEHNH https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Monb. MosnsipHast 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d28c8
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macca https://m.edsoo.ru/ff0d5230
14 DOu3NYECKUe U XUMUYECKHUE SIBICHHUS. bubmuorexa [IOK
XuMHYecKasl peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBusl NPOTEKaHUS bubmmoreka [JOK
XUMUYECKHUX PeaKLUn https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCChl BEIIECTB. bubnmnoreka HOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus KomuecTBa, MacChl BEIIECTBA 10 bubnuorexa [{OK
YPaBHEHUSIM XUMHUYECKHX PEaKIUN https://m.edsoo.ru/ff0d5708
Knacc Ka €cK €aKIui
18 (COG,Z[I/IHHqéiI/ISIHE;;;IP(I)TKIZ:H/IH I/;);ﬁem;{?; buGnuorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4EHBIM-
19 BHLII/IKJ'IOI'II/IC,H};ICT ]306051;161;1;? u buGnuorexa LIOK
) . https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3aIrs 3HAHUH
20 KonTpoapHas padora Nel mo Teme «BermectBa bubnuorexa [{OK
Y XUMHUYECKHE PEaAKIUN https://m.edsoo.ru/ff0d4290
B — .C .
g | R o Coom o B LOK
PO p B ’ https://m.edsoo.ru/ff0d448e
O3o0H
dusnyeckre U XUMUYECKIE CBOMCTBA
22 KHCII0po/ia (peaKkiui OKUCIEHHsI, TOPEHUE) bubmmorexa LOK
’ : https://m.edsoo.ru/ff0d4614
TTousarue 00 oxkcumgax
CriocoObI TTOTydeHHsT KUCIOpOoa B
23 nabopaTtopuun ZIquOMBIIHJ'IerH(f[CTI/I bubmmorexa LOK
) https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
T . .
| ot sl ol pou, BuGorra 10K
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMUUECKHUX PEAKIIUSIX
T .
| s o) BuGmores 10K
P yxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAEHUS
IT 6ota Ne 3
pakTudeckas pabora 1o TeMeE Bu6motexa LIOK
26 «[Tonydyenue u coOMpaHue KHCIOPO/a,

HN3YUCHHUC €TO CBOICTBY

https://m.edsoo.ru/ff0d4ae2
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7 Bomopoa — s5meMeHT u pocToe BEIEeCTBO. bubnunoreka LIOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4ddo
28 du3nyecKrue 1 XUMUUECCKHEC CBOMCTBA bubnunoreka LIOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCITOTAX U COJISIX Bubmzorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4
31 lonysente n coBparie 5010poa Bumiorexa LIOK
Y1 oup FOpOAa, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
. . bubnunoreka LIOK
32 MounsipHblii 00bEM Ta30B. 3aKOH ABOTaIpo https://m.edsoo.ru/f0d542e
B N
n | Do b sommee s Busorsa 101
oMy Y https://m.eds00.ru/ff0d55a0
BELIECTBA WU 00bEMY
B 61é
o | Do e e e Bmorea 0K
Pealtiiitit Ha https://m.eds00.ru/ff0d5708
OTHOIICHUI Tra30B
35 dusnyeckue u XUMUYECKHUE CBOUCTBA BOJIEI bubnnorexa [JOK
https://m.edsoo.ru/ff0d587a
. bubmuoreka [JOK
36 CocraB ocHoBaHui. [TonsTHE 00 MHIMKAaTOpax https://m.edsoo.ru/f0d59e2
B .H
3 nenacumenisie pactsops. Maccosar 101 Bumorexa LIOK
Hl p pBL- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
IT 6ora Ne 5
3 lpurotosertie pactsopos ¢ onperenéioi Buorexa L1OK
N N R https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei pacCTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIaccuUKaIus, bu6nunorexa LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
a1 [TonyueHnue u XMMUYECKHE CBOMCTBA bu6muoreka [JOK

KHUCJIOTHBIX, OCHOBHBIX U aM(l)OTepHBIX

https://m.edsoo.ru/ff0d664e
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OKCHIOB

OcHoBaHU4: COCTaB, KJ'IaCCI/I(bI/IKaHI/IH,

bu6nuoreka [IOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomy4yeHue U XUMHYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarmus, bu6nmorexa [IOK
44 .
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 ITonydyeHue U XMMUYECKUE CBOMCTBA KUCIOT Bubmorexa ITOK
¥ https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka HOK
46 . .
MOJIyYEeHUs, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAIIBHBIX 334a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHUI
I'enernueckas cBs3bp MEXKY KiIacCaMU bubnnorexa [JOK
48 N :
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubnuoreka [{OK
49 O060011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.edsoo.ru/00adgch?
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubmuoreka [IOK
KJIACChl HEOPraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
ITepBbIie MOMBITKH KJIacCUpUKAITTN
51 XI/II\I/)II/IIIGCKI/IX 2JIEMEHTOR I(PIOH;II;HG: 0 TpyImmax Bubmorexa LIOK
' pyH https://m.edsoo.ru/00ad9ffa
CXOJHBIX PJIEMEHTOB
[Tepnonuueckuii 3akoH u [leprnoanyeckas
52 cnfTeMI:l XUMHUYECKHX aneMeII:Tog A u bubmnorexa [IOK
T https://m.edsoo.ru/00ada52c
Menneneera
53 [lepuoibl, TPpyNIIBI, TOATPYIIIBI bubnmorexa LIOK
PHOMEL, TPY » OAPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuotexa [JOK
H3oTonbl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000JI0YEeK aTOMOB
55 3J'IepMeHTOB IIe TI/E)I(I/I‘ICCKOIZ cuctemsl J. 1 Bubmnorexa HOK
P T https://m.edsoo.ru/00ada6bc
Menneneesa
56 XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA 110 bubnuoteka [JOK
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ero noJyioxeHuto B [lepronnueckoit cucreme
. . MenneneeBa

3nauenue [lepuoanyeckoro 3akoHa st

https://m.edsoo.ru/00ada824

57 pa3BUTHUs HAyKu U nipakTuku. J[. U 1 bubmorexa [IOK
L T https://m.edsoo.ru/00ada96e
MeHnzeneeB — y4€HBIN, TIEAAroT ¥ IPAKIAHIH
One e
58 xmanmccxi onewenton/ Beepoconiicias 1 BuGmiorexa LIOK
https://m.edsoo.ru/00adaab8
poBepovHas paboTa
bu6nmoreka [IOK
59 HonHas XUMIIECKas CBA3E 1 https://m.edsoo.ru/00adac34
60 KoBasieHTHast moJIsipHast XMMUYECKasi CBS3b 1 Bubmrorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HENOIApHAs XUMUYECKasA CBS3b 1 bubmorexa [IOK
https://m.edsoo.ru/00adaab9
bubnuoreka [{OK
62 CTeneHb OKHCTEHNS 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIE PEAKIIUU 1 Bubmrorexa LIOK
https://m.edso0.ru/00adb076
bubmuoreka [IOK
64 OKUCINTEIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
65 Konrtponsnas padora Ne4 o reme «CtpoeHue 1 bubmuoreka [IOK
aToMa. XUMHYECKasl CBA3L) https://m.edsoo.ru/00adb486
66 PesepBHsiit ypok. O6001IeHNE U 1 bubnmoreka [JOK
cUcTeMaTU3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. O60011eHNE 1 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
68 PesepBusiit ypok. O60011eHNE U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KO6HTp0JILHLIe HpﬁaKanecRue u3ydeHusi  o0Opa3oBaTeJIbHbIEC
padoThI padoThbI pecypes
Ilepuonuueckuii 3akoH. [leproauydeckas
1 cncf)TeMI; XAMHYECKHX 3J16MEHT§B AU 1 bubmaorexa LIOK
T https://m.edsoo.ru/00adb59
Meneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XI/IMI/I‘IGCKEX 3JIEMEHTOB TIEPBBIX TPEX 1 buGnuorexa LIOK
P p https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
Knaccudukanus u HOMeHKIaTypa bubnunoreka LIOK

3 1 :

HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMHUYECKON CBSA3U U TUIIBI 1 bubnuoreka [{OK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel mo teme

) «IloBTOpEHUE U yriyOiaeHue 3HaHUI 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca»

6 Knaccugukarus XuMU4ecKux peakuuii no 1 bubmmnorexka HOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
TlonsATHE O CKOPOCTH XUMHYECKON peaKIinu.

7 [TonsiTue o FOMI())reHHHX U rete OFSHHBII)I( 1 bubmmorexa LIOK

p https://m.edsoo.ru/00adbe9a
peaKIusIx
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 ®DaKTOpPHI, BIUSIONINE HA CKOPOCTh 1 bu6nmorexa LIOK
XAMHMYECKON PEAKIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHUCINUTEIBHO-BOCCTAHOBUTEIIBHBIE bubmmorexa LIOK

9 1 .
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIIUTUYECKON JUCCOLMALIUH. 1 bu6muoreka [JOK
CwibHBIC U CITa0BIE DIIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHHUS PEAKITHM 1 bubnmorexa LIOK

yp p https://m.edso0.ru/00add448
12 XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHUM 1 bu6nunorexa LIOK
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B CBETE MpeACTaBICHUMN 00
AIIEKTPOJIUTUICCKON JTUCCOITUAIIUN

XMMHYECKHE CBOMCTBA COJIEHM B CBETE

https://m.edsoo.ru/00add5d8

bubnunorexa LIOK

13 MIPEACTABICHHUH 00 AJIEKTPOIUTHICCKOMN https://m.edsoo.ru/00addgb?
JIUCCOIAIIIN
14 [TonsTue o ruaponU3e coen bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
N bubmuorexa [JOK
15 0O00011eHre U cUCTEMAaTU3ALNS 3HAHUI https://m.edsoo.ru/00addd12
16 [Ipaktuyeckas padora Ne 1. «Pemenue bubnuoreka [JOK
SKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
K 6ota No2
17 Onexrpommmecxas accotuau Bu6miorera LIOK
p g LA https://m.edsoo.ru/00addecO
XYMHUYECKUE PEeaKIIMH B PACTBOPAX)»
OO01mas xapakTeprCcTHKa raJIOr€HOB. bubnnorexa [JOK
18 . :
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CossiHast KHCIIOTa,
19 XHMquci{HE CﬂOﬁCTBa M0JIy4YeHUe bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
pPUMEHEHUE
I1 6ota Ne 2
20 lonysenre conmofi kncnors, myseie cé Bu6mroexa LIOK
Iy - H3YH https://m.edsoo.ru/00ade348
CBOMCTB»
B
p | D e o B LOK
PCAKIUIH, A p A https://m.edsoo.ru/00ade488
U30BITKE
OO6mmas xapakTepucTrka 31emMeHToB VIA- bubmuoreka [JOK
22
TPYIITIBI https://m.edsoo.ru/00ade64a
Annotpo € MO a CEpBL.
23 HZQO)TKP 613{11{;1 c;v[ Llllplflqz:P'éKC(I)l;I P;IHeII){I;ﬁ B bubmorexa IIOK
A P 1 https://m.edsoo.ru/00ade64a
npupoje. XUMHUYECKHUE CBOWCTBA CEPBI
24 CepoBoaopoi, cTpoeHue, Gu3nuecKue u bubnuotexa [JOK
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuapl cepbl. CepHas KUCIIOTa, GU3HIECKUE bubnmnorexa [JOK
Y XMMUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
26 XUMHUYECKUE PEAKIUH, JIEKAIUE B OCHOBE bubnmnorexa [JOK



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

IPOMBIIIJICHHOTO CII0C00a MOTyYeHUS
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHUE
OKPYXKAIOILIEH Cpelibl COCIUHEHUSIMHU CEPhI

https://m.edsoo.ru/00adec8a

Brrancnenune maccoBoit JOJIM BbIXOJa

bu6nmoreka [IOK

27 IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01ast XxapakTepucTHKa 31eMeHTOB VA-

28 I‘py]-;IlHBI Ap30T ;)aCHpOCTpaHeHI/Ie B IIpUpOJIE buGnuorexa LIOK

) ’ . ’ https://m.edsoo.ru/00adeeat
buznyeckue 1 XuMHUYECKHe CBONCTBA

29 AMMHUaK, ero Gpu3nYecKue 1 XUMHUYECKUE bubmmoreka [JOK
CBOICTBA, MTOJyYECHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
IT 6ota Ne 3

30 lonysenne avaa, woysere ero BuGmorexa LIOK

YT 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KuciIoTa, € GU3NIecKue u bubnnorexa [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS

32 B KQ4€CTBE MUHEPAJIbHBIX YI0OPEHUH. bubmmoreka [JOK
XHUMHUECKOE 3arpsA3HEHUE OKPYKaAOILEeH https://m.edsoo.ru/00adf518
Cpeibl COETMHEHUSMHU a30Ta
®docdop. Okenp pocdopa (V) u pochopnas

33 KI/ICJI(I())TE (1)1/13H1I1[e((1:)1<1/1c(3b prngapsqecq;ple(b P bubmoreka LOK

Lo https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4YEeHUE
Hcnons3oBanue ¢pocdaToB B KAUECTBE
34 MUHEpaIbHBIX ynq())6p(£Hm71 3arpsizHeHue bubmoreka LIOK
. ’ https://m.edsoo.ru/00adfc20
npUpoaHOii cpenbl hocharamu

35 Yraepon, paclipoCcTpaHEHHE B IIPUPOJIE, bubmuoreka [IOK
bu3HYecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepojaa, ux Gpu3ndeckue u
XUMHYECKHUE CBOMCTBA. DKOJIOTHUECKHUE but6mmorexa [IOK

36 .
poOJIEMBI, CBSI3aHHBIE C OKCHJIOM YTJIepOIa https://m.edsoo.ru/00adfebe
(V)

37 VYronbHas KucioTa u e€ coiu bubmuorexa [IOK

https://m.edsoo.ru/00ae006¢c

38 [TpakTiueckast padota Ne 4 o teme bubmuoteka [IOK

"ITosrydeHune yrieKucioro rasa.

https://m.edso0.ru/00ae027¢
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KadectBennas peaxius Ha kKapOOHAT-HOH"

39 [TepBoHavanbHBIC TOHATHS 00 OPraHUYECKUX 1 bubnmnoreka HOK
BEILECTBAX KAK O COCAUHEHUSX YIIIepoaa https://m.edsoo.ru/00ae054e
. bu6nmorexa [IOK
40 Kpewmuid u ero coenuuenus 1 https://m.edsoo.ru/00ae080a
IIpakTueckas padora Ne 5. Pemenue
41 3Kpcne I/IMeHTaJIIlHBIX 3aj1a4 1o TeMe 1 Bubmorexa ITOK
pr o https://m.edsoo.ru/00ae0bf2
«Baxxuelme HeMeTaubl U UX COSAMHEHUS
Kontposbnas padora Ne3 o teme bubnmnoreka HOK
42 . 1 :
«Baxueime HeMeTaJUIBI U UX COSIUHCHUS https://m.edsoo.ru/00ae0el18
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
3JIEMEHTOB — METaJlJIOB. MeTajinueckas bubmuoreka [IOK
43 1 :
CBSI3b M METAJUIMYECKask KpUCTAILUINYECKas https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAILIOB
XuMHUYECKUE CBONCTBA METAJIIIOB.
44 DIEKTPOXUMHUYECCKUH Pl HAPSHKCHUM 1 Bubmorexa LOK
P P p https://m.edso0.ru/00ae1156
METaJIJIOB
OO61mue criocoOb!l TOTYYSHHUST METAJLIOB.
CniaBel. Beruncinenus no ypaBHeHUsAM Bbu6moreka [JOK
45 . 1
XUMHYECKHUX PEAKIUi, €CITU OJAUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COAEPKUT IPUMECH
bu6nmorexa LIOK
46 Howsirue o kopposun meraiios 1 https://m.edso0.ru/00ae1278
bubmmoteka IIOK
47 [Henotrere Merans! 1 https://m.edsoo.ru/00ae14b2
48 OKcHUABI U THIPOKCUILI HATPHUS U KaIus 1 Bubmorexa LIOK
A AP a p https://m.edso0.ru/00ae14b2
49 [llenouHO3eMeIbHBIC METAIITBI — KATbIAH 1 1 bubmuoreka [{OK
Mar"Hui https://m.edsoo0.ru/00ae15e8
50 Bakneiiime coequHeHNs KalbIUs 1 Bubmzorexa [IOK
g b https://m.edsoo0.ru/00ae15e8
51 O0001eHne 1 cUCTEMAaTU3AINS 3HAHUI 1
N . but6mmoreka [IOK
52 JKéctkocTh BOBI M CIIOCOOBI €€ yCTpaHeHHUs 1 https://m.eds0o.ru/00ae1886
53 [Ipaktuueckas padota Ne 6 o Teme 1 bubnuoteka [JOK
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"YKECTKOCTh BOABI U METO/IBI €€ yCTpaHEHHS"

https://m.edsoo.ru/00aelae8

N bubmnnoreka IIOK
54 Amomminii 1 https://m.edsoé.I ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U 1 bubnuoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
Bbubnnoreka IIOK
56 Keneso 1 https://m.edsoé.I ru/00aeld86
57 Oxkcuabl, TuapoKcu bl U conu xkenesa (1) u 1 bubnmnoreka HOK
xenesa (11) https://m.edsoo.ru/00ae35e6
58 O00011eHre U cUCTEMAaTU3ALNS 3HAHUI 1
59| onenepmmeramesnt s T tone. | BuGanorexa LIOK
«BaxkHeiIe MeTaIIbl U UX COETUHEHUI» https://m.edsoo.ru/00ae3des
Borurcnenus o ypaBHEHUSIM XUMHUYECKUAX
€aKIMi, eCJIM OJMH U3 PEarcHTOB JaH B
60 EB6B?TK6,I/IJII/I cozI[[epmHTr;lpHMecn. g 1 EH6J_IHOTeKa HOK
BeruucieHus MaccoBOM OJIM BBIXOIA https://m.edso0.ru/00ae1750
MPOJYKTA PEAKIIUU
61 O00011IeHNE U CUCTEMATU3AIMs 3HAHUM 1
62 KonTtponbHnas padora Ne4 o Teme 1
«BaxkHelmme MeTallIbl ¥ UX COCAUHCHHMS
63 BemecrBa 1 maTepuansl B IOBCEIHEBHOU 1 bubmmoteka IIOK
JKH3HH YeJI0BEKa https://m.edsoo0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH 1 bubmuoreka [IOK
cpensl https://m.edso0.ru/00ae4270
65 Ponb xumum B perieHnH SK0I0rHUeCKUX 1 bubmuoteka [IOK
npoOsemM https://m.eds00.ru/00ae4270
66 PesepBublit ypok. O0o0mIeHNE U 1 bubmuoreka [IOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O60011eHNE U 1 bubmuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bub6muorexa [IOK
CHCTEeMAaTH3aIs 3HaHUH https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., CnaakoB C.A. AKITMOHEpHOE
obmectBo «M3narenscTBo «IIpocBerieHme»

» Xumus: 8-i kiacc: 6a30BbIl ypOBEHB: YUCOHUK; 5-¢ U3gaHue, nepepadoranHoe, 8 kiacc/
INa6puensa O.C., OctpoymoB N.I'., CnaakoB C.A. AxkiimoHepHoe o611ecTBo «31aTenbeTBo
«IIpocBernienue»
tabmumel: IICXD J1.1. MenaeneeBa
Ta0JIUIIa PACTBOPUMOCTH, FICKTPOXUMHUYCCKHUHN PsiT HAIIPSKEHUS METAJJIOB

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
YuumMcs pemars 3a1a4u 10 XUMUU. POpMHUPOBAHUE TPEAMETHON KOMIIETEHTHOCTH Y
obOyuatommuxcs 8 kinacca. DI'OC
bouapnukoBa Panca AnekceeBHa
Xumus. 9 knacc. Merogudeckoe nocooue. PI'OC
Munuenkos, [Iponnna, J[3eHuc

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
http://teacher.km.ru/chem.phtml
http://hemi.wallst.ru
http://chemistry.r2.ru
http://www.informika.ru/text/database/chemy/Rus/chemy.html
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