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HOACHUTEJBHASA 3AIIMCKA

COJAEP/KAHUE OBYYEHUA
(mpakTHYecKast 4acTh Y4eOHOI0 coep:KaHus MpeAMeTa YCHIeHa MaTepHaAJIbHO-
TeXHHYeCKOi 0a30i neHTpa «Touka pocray,
HCIO0JIb3YEMOI0 ISl peajiu3anuu 00pa3oBaTe/IbHbIX POrPaMM B paMKax
NpenogaBaHus XUMHH)

[IporpamMMa Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 0OOpa30BaTEIbHOM MPOTPAMMBI
OCHOBHOTO 00mmero oOpasoBanus, npencraBieHHbIx B @I'OC OO0, a Takxke Ha OCHOBE
dbenepasibHON pabodeil mporpaMMbl BOCIUTAHUS W C YYETOM KOHIICTIUU TPETOJaBAHUS
yueOHOTOo npeaMeTa « XuMus» B 00pa3oBatesibHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma 1mo xuMuu Ha€T MpEJCTaBICHUE O LENsAX, OOIlIed cTpaTeruu OOy4eHHs,
BOCIIUTAHUSI U PA3BUTHUSL OOYYAIOIIUXCS CPEACTBAMU Y4€OHOro MpEeaMeTa, YCTaHABIUBACT
00s3aTeIbHOE TIPEIMETHOE COJIEPKaHKE, MPElyCMaTPUBAET pacipeielieHue ero mno Kiaccam
U CTPYKTypUpPOBaHUE II0 pasliejJaM M TeMaM IMporpaMMbl 10 XHMHH, OIPEIEsIeT
KOJMYECTBEHHBIE W KAYECTBEHHBIC XapaKTEPUCTUKU COJEPKaHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh M3YyUYEHUSI XUMUU C YUYETOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€H, TOTUKK y4eOHOTro Ipoliiecca, BO3PACTHBIX OCOOCHHOCTEN 00yUYaronIuXCsl, ONPeaeIsieT
BO3MOXXHOCTH TIpEeaMETa ISl pealn3alnnuid TpeOOBaHUI K pe3ynbTaraM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeIbHOM MpOTrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETro OOpa3oBaHUsA, a TaKKe
TpeOOBaHWI K pe3ynbTaTaM OOyYeHHMs XMMHUW Ha YPOBHE IEJIed WM3y4deHUs MpeaMeTa U
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATENbHON JEATENBHOCTH OOYYaloOmIerocs MO OCBOCHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHWE XUMUU CIIYKUT OCHOBOM i1 (DOPMUPOBAHUS MUPOBO33PEHHS 00yUaroIIerocs,
€ro MpeCTaBICHUI 0 MaTEPUAIIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMBIE
XUMHUEH TPEJCTaBICHUS O B3aWMOIIPEBPAIICHUSX SHEPTUU M 00 HBOJIOIUU BEIICCTB B
MPUPOJIE, O MYTSIX PEHICHUs TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHYECKOW, TMHINEBOW M HKOJOTHYECKOM Oe30MacHOCTH, MpodsieM
3IpaBOOXPAHEHUSI.

N3yuyenne xumunn:

CHOCOOCTBYET pealn3alliid BO3MOXKHOCTEW Il CaMOpa3BUTHS U (OPMUPOBAHUS
KYJbTYPBI THWIHOCTH, €€ 001Iel U (yHKIIMOHATLHOW TPAMOTHOCTH;

BHOCUT BKJIaJ B (QOPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEM
oOy4Jarornuxcs, HABBIKOB 170 CaMOCTOSITEIbHOM yueOHoU JeSITeIbHOCTH,
OKCIIEPUMEHTAIILHBIX U HMCCICIOBATEIBCKUX YMEHHM, HEOOXOIUMBIX KaK B TOBCEIHEBHOM
KU3HH, TaK U B MPOGECCHOHATBHON JEATECITHLHOCTH,

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIIUICHUS, 3aKJIAIbIBAET OCHOBBI IIEIOCTHOTO
B3IJI/la HAa EJAWHCTBO TIPUPOABI U YETOBEKA, SBJISETCS OTBETCTBEHHBIM JTAarlloM B
(hOpMHUPOBAHUN €CTECTBEHHO-HAYYHON IPAaMOTHOCTH 00YyUYaOIIUXCS;

CrocoOCTBYET (HOPMHUPOBAHMIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPHUPOJE, K YEIOBEKYy, BHOCUT CBOM BKJaJ B JKOJOTUYECKOE OOpa3oBaHUE
00yJaroInXcs.



JlanHble HampaBiieHUs1 B 00yYeHUH XUMUU 00€CTIeYMBAIOTCS CIIEHU(UKON COAepPKAHUS
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCA MEJAarorMueckd aJarnTUPOBAHHBIM OTPaKEHHUEM
0a30BO HAYKH XUMUU Ha ONPEICIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIIEro 00pa3oBaHUsl OPHEHTUPOBAH HA OCBOCHHE
OOy4arolMMHUCS CUCTEMBl IEPBOHAYAIBHBIX IOHATHI XHWMHH, OCHOB HEOPraHMYECKOH
XUMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX [IOHATHH OPraHUYECKON XUMUH.

CrtpyKTypa cofepxaHus IporpaMMBbl 110 XMMHH CPOPMHUPOBAHA HA OCHOBE CUCTEMHOI'O
noaxona k e€ uzydeHuro. CopeprkaHue CKIaAbIBACTCS U3 CUCTEMBI ITOHATUNA O XUMUYECKOM
AJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUH O XMMHUYECKOM peakuumu. OO 3TH CUCTEMBI
CTPYKTYPHO OPraHM30BaHbl IO NMPUHLUITY ITOCIEA0BATEIBHOIO PA3BUTHS 3HAHUI Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— MpEACTaBIICHUH 00 SMEKTPOTUTHUECKON TUCCOIMAIINU BEIIECTB B PACTBOPAX.

Teopernyeckrue 3HaHUS PACCMATPHUBAIOTCA HA OCHOBE SMIIMPHUYECKH IMOJIYYEHHBIX H
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEN0BATEILHO OT OJHOrO YpPOBHA K JpPYromy,
BBITNIOJHSAS (PYHKIIMHM OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOIO MPUMEHEHUS U MTOJIyYEHUS U3y4aeMbIX BELIECTB.

OcBoeHME MpPOrpaMMbl [0 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHMIO TPEACTABICHUS O
XUMHUYECKOM COCTABIIIONICH HAyYHOM KAPTHUHBI MUpa B JIOTMKE €€ CUCTEMHOU NIPHUPOJBI,
LIEHHOCTHOT'O OTHOILIECHMsI K HAYYHOMY 3HAHMIO M METOJAM IO3HaHUs B Hayke. M3ydeHue
XUMHH MPOUCXOJUT C MPUBJICYEHUEM 3HAHMNA U3 paHEE M3YUYECHHBIX yUEOHBIX NMPEAMETOB:
«Oxpyxaromuii Mup», «bruosnorus. 5—7 knacce» u «®dusuka. 7 knacey.

[Ipu u3ydyeHUH XUMHUM POUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAYKH
KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKAa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajaya ydyeOHOTrO NpeIMeTa COCTOMT B
(bOpMHUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUN — BaKHEHIINX (PAKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUN, TOCTYMHBIX OOOOIIEHUN MHMPOBO33PEHUYECKOTO XapakTepa,
A3blKa HAayK{, B MPHUOOIICHWH K HAay4YHbIM METOJaM IMO3HAaHUS MPH M3yYEHUHU BEIIECTB U
XUMHUYECKUX pEaKIHid, B (POPMUPOBAHMU U DPA3BUTUH TO3HABATENIBHBIX YMEHMH M HX
NPUMEHEHUH B Y4eOHO-TIO3HABATEJIbHON U y4eOHO-HCCIIEeI0BATEIbCKON JIeATEIbHOCTH,
OCBOEHUU MpaBUJI 0€30M1aCHOTO 0OpAIeHHs C BELIECTBAMH B IIOBCEHEBHOM HKU3HU.

[Ipu U3yyeHHH XUMUHM Ha YpPOBHE OCHOBHOrO 001ero oOpa3oBaHUs Ba)KHOE 3HAUCHUE
MpUOOpENH TaKKue 1eJd, KaK:

—  (opmupoBaHME  MHTEJUIEKTYalbHO  pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEIbHOMY MPHUHITHIO PELIEHUH, CIIOCOOHOMN
a7anTUPOBATHCS K OBICTPO MEHSAIOMIMMCS YCIIOBUSIM KU3HH;

— HANpaBJICHHOCTh OOyYEHMsSI Ha CUCTEMATHYECKOE MPUOOIIEHHE O0yJarouumxcs K
CaMOCTOSITEJIbHOM  TO3HABATEJIbHOM  JEATEIBbHOCTH, HAayYHbIM METOJaM TMO3HaHWuS,
(bopMUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecrnieyeHre yCIOBHM, CIOCOOCTBYIOUIUMX MPUOOPETEHUI0 OOYYAIOIIMMUCS OIbITa
pa3HOO00pa3HON JAEeSATEbHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETEHIINI ), UMEIOINX YHUBEPCAIBHOE 3HAYEHUE IS Pa3IUYHbIX BUIOB JIEATEIbHOCTH;



— ¢opMupoBanue o0me (PyHKIIMOHAIBPHOW M €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, B
TOM YHUCJI€ YMEHHH OOBSCHATH W OIICHUBAThH SIBIICHUS OKPYXKAIOIIETO MHpPA, HCIONb3YS
3HAHWS U OIIBIT, TOJIYYCHHBIC TIPU U3YYCHUHN XUMUU, IPUMEHSATh UX TIPHU PEIICHUH TPOOIeM
B IIOBCEHEBHOW KU3HU U TPYIOBOU AEATEIBHOCTH;

— (opmupoBanue y oOydarOmIMXCsi TYMaHUCTHYECKHX OTHOIICHHWM, MOHUMAaHUS
[IEHHOCTH XMMHYECKUX 3HAHUU ISl BBIPAOOTKU SKOJIOTUUYECKH 11€JIeCO00PA3HOT0 MOBEICHUS
B OBITY U TPYJAOBOW JIEATEILHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOIICH
IPUPOJIHON CPELBI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAaHUIO HAa OCHOBE YCBOEHHS OOIICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAPABICHHOCTH JAIBHEHUIIIETO 00yUeHUSI.

OO6miee yncIo 4acoB, OTBEACHHBIX JJI U3yUYCHUS XUMUW Ha YPOBHE OCHOBHOTO O0IIETro
oOpazoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlent0), B 9 kinacce —
68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KM3HU YE€IOBEKa. XMMHUsS B CUCTEME HayK. Tena u
BemlecTBa. Pu3nMyecKkre CBOWMCTBA BeIlIECTB. ArperaTHoe cocTosiHue BenlecTB. [loHsTue 0
METO/Iax MO3HAHUS B XUMHUU. YHCThIE BemecTBa U cMecu. CriocoObl pa3iesieHus CMECeH.

ATOMBI ¥ MOJEKYJIbl. XUMHYECKUE 3JIeMEHThl. CUMBOJBI XUMUYECKUX 3JIEMEHTOB.
[TpocTeie U ClIOXKHBIE BellleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumnueckas (Qopmyna. BalleHTHOCTh aTOMOB XUMHYECKHX DJEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemecTB. OTHocuTenbHass atomHas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHAsi Macca. MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KomnuectBo BemectBa. Monb. Monsipas macca. B3anMocBsi3b KoJInuecTBa, Macchl U
YuCia CTPYKTYPHBIX €MHUIL BelecTBa. PacuéTel o hopmynam XUMHUECKUX COSAMHEHUH.

Pu3N4eCKHe U XMMHUYECKUE SIBJICHUS. XMMHUYECKas peakluus U €€ MpU3HAKH. 3aKOH
COXpAaHEHHMS MacChl BelIeCTB. XuUMUYeckue ypaBHeHUs. Kiaccudukanuss XUMHUECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, MpaBUiIaMu pabOThI B Ta0OpaTOpUU U MpUuéMamMu
oOpailieHust ¢ 1a00paTOpHBIM 000PY0OBaHUEM, U3YUCHUE U ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3I0oB HEOPraHWYECKUX BEIIECTB, HAOMIOAeHNE PU3NUECKUX (TIJIaBJICHUE BOCKA, TasHUE
JIpJa, pacTHUpaHHE caxapa B CTYNKE, KHIIEHHWE M KOHJIEHCAlUs BOAbl) M XUMHUYECKUX
(ropeHue cBe4yH, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJECHCTBHUE MeJla C KUCIOTOK)
SABJICHUM, HaONIOJCHUE | OINUCAaHWE MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX PpPEeaKIuil
(pa3noxeHue caxapa, B3aMMOJIEHCTBUE CEPHOM KHUCIIOTHI C XJIOPHUAOM Oapusi, pas3iioKeHHE
ruapokcuna menu (1) mpu HarpeBanuu, B3auMOJCHCTBUE kKeje3a ¢ paCTBOPOM COJU METU
(I1), m3ydeHue crmocoOOB pasaciieHUs] CMECEH: C IMOMOIIBI MarHuTa, (UIBTPOBAHUE,
BBITIAPUBAHUE, NUCTUULIMUS, XpoMmaTtorpadus, MPOBEACHUE OYUCTKHA TOBAapPEHHOW COJIH,
HaOJIOJICHUE W OIMCAHWE PE3yJbTAaTOB MPOBEACHUS OIbITA, WUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHUs MACChl, CO3/IaHuE MOJENIe MOJIEKYJT (IIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€eMEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoma B mpupojne, (U3MYECKMEe U XUMHUUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcupapl. Ilpumenenue kuciaopoaa. CrnocoObl MOJy4YEHHS KHUCIOpoAa B
nabopaTopud ¥ TpoMbIIUIEHHOCTH. KpyroBopoT kucimopoga B mpupoae. O30H —
aJUTOTpoIHAsA MOAUUKAIIMS KACIOPOa.

TeroBoit A (PEeKT XUMHUECKOW peakiny, TEPMOXUMHYECKHUE YPaBHEHMs, JK30- U
SHIOTEPMUYECKHE peakuuu. TOIUIMBO: Yroib M METaH. 3arpsi3HEHUE BO3AyXa, YCUJICHUE
MapHUKOBOTO Y (exTa, pa3pyIieHne 030HOBOTO CIIOS.

Bomopon — smemeHT M mpocToe BemiecTBO. HaxokaeHue Bogopoja B MIPUPOJIE,
(bu3nYecKue U XUMHUECKHE CBOMCTBA, MPUMEHEHHE, CTIOCO0bI osrydeHus. Kucioter u comnm.

MonsipHbIii 00BEM ra3oB. Pacu€Tel M0 XUMHUYECKUM YPABHEHUSIM.

Odusuyeckre cBoyMcTBa BOJbl. Bonma kak pactBopurens. PactBopsl. HackineHHble u
HEHACBHIILIEHHBIE PacTBOPBI. PacTBOpMMOCTH BellecTB B Boje. MaccoBasi J10J1s1 BelllecTBa B



pactBope. XuMUYeCKHe cBOMCTBa BOJIbl. OcHOBaHUs. PoJib pacTBOPOB B MPUPOJAE U B KUZHU
yenoBeka. KpyroBopot Bojbl B nmpupoje. 3arpsi3sHeHUE OpUpOaHbIX BoJ. OXpaHa U OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcuanl. Knmaccuuxarms OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM{pOTEepHbIE) M  HECOJICOOpa3yIoIIne.
Homenknatypa okcuaoB. dusnueckue M XUMUYECKHE CBOMCTBA OKcUAOB. I[lomydeHue
OKCH/JIOB.

OcHoBanusa. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. @u3nyeckue U XMMUYECKUE CBOMCTBA OCHOBaHUM. [lomyuyeHue
OCHOBAHUM.

Kucnorel. Knaccuduxamuss xucnor. Homenkmatypa kuciaor. ODuMdeckue W
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktmBHOCcTM metammoB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Conu. Homenknatypa coseit. dusnueckue 1 XxumMuueckue cBoiictBa coseid. [lomyduenue
COJIEH.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OIPEACICHUE COJIEPkKAHUS KHCIOpPOJAa B BO3JyXE, IOJIy4YEHUE,
coOupaHue, pacrio3HaBaHUE U U3YYCHUE CBOMCTB KUCIOPOa, HAOII0ICHUE B3aUMOICHCTBUS
BEILIECTB C KHUCJIOPOJIOM M YCIIOBHUSI BO3HHKHOBEHHUS U TpEKpalIeHUsi TOpeHus (moxkapa),
O3HAKOMJIEHHE C 00pa3laMu OKCHIOB U OMHCAHUE MX CBOMCTB, MOJy4YeHUE, COOMpaHUeE,
pacro3HaBaHWe W U3YYCHHE CBOMCTB BOJIOpoja (FOpeHHE), B3aUMOJEHCTBHE BOAOPOJA C
okcugoMm meau (I1) (Bo3MoOKHO UCTONIb30BaHUE BUEOMATEPUATIOB), HAOIOIEHHE 00pa3IoB
BEIIIECTB KOJUYECTBOM | MOJb, HCCIEAOBAaHHWE OCOOCHHOCTEH pPAacTBOPEHUsS BEIIECTB C
pPa3IMYHOM PAaCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOU JTOJIEH
pPacTBOPEHHOrO BEILECTBA, B3aUMOJEHCTBUE BOJbLI C MeTaZIaMU (HATPUEM U KaJIbI[UEM)
(BO3MOXXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEAOBAaHUE OOpa3L0B HEOPTaHUYECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHHS OKPACKU WHIUKATOPOB B PacTBOpax
KUCJIOT W WIeJouel, n3yueHue B3aumozeicTBus okcunaa menu (ll) ¢ pactBopoMm cepHoi
KHUCJIOTBI, KHCJIOT C METajUIaMU, PEAKIHUil HEeHTpaau3aluu, MOJy4eHUE HEepPacTBOPHUMBIX
OCHOBaHHU, BBITECHEHME OJHOTO MeETajyla JPYrMM M3 pacTBOpa COJIM, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaKHEenIne KJ1acChl HEOPraHUYECKUX COCAMHEHUID.

[Hepuoanuyeckuii 3akoH u Ilepuognueckasi cucreMa XumMmu4eckux djiemenTos 1. U.
Menpaeseena. Crtpoenue aTOMOB. XumMuyeckas CBfI3b. OxkuciaIuTeILHO-
BOCCTAHOBHUTEJIbHbIEC PeAKIIUN

[lepBbie TOMBITKH KIacCU(MUKAIIMM XUMHYECKUX 3JIeMEHTOB. [loHsTHEe O Tpymmax
CXOJIHBIX JJIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMEbHbIC METAIIbI, TaJIOr€Hbl, UHEPTHHIC
rasbl). DJIEMEHTBI, KOTOPbIE 00pa3ytoT aM(OTEPHBIE OKCUJIBI U TUAPOKCHUJIBI.

ITepuonnyeckuit 3akoH. Ilepuomnueckas cucrema XuUMHA4YeCKHX 3ieMeHToB /1. U.
MenneneeBa. KopoTkonepuoanass U JiauHHonepuoaHass (opmbl [leproauyeckoit cuCTEMbI
xumuueckux snemeHtoB . M. Menneneesa. Ilepuonbl um rpynmbl. OUZMYECKAN CMBICIT
MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOIa U TPYIIIHI AJIEMEHTA.

Crpoenue aromoB. CocrtaB atoMHbIX siaep. HM3orombl. 2nektpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000J04YeK aTOMOB TMepBbiX 20 XMMHUYECKHX 3JIeMeHTOB llepuomnyeckoit
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cucremsl /1. 1. MenneneeBa. XapakTepuCTHKAa XMMUYECKOT0O 3JIEMEHTA IO €r0 MOJI0KEHUIO
B [Iepnonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHMs  pajuyca  aTOMOB  XUMHYECKHX  3JIEMEHTOB,
METALIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U NEpUOAaM.

3nauenue llepmomamueckoro 3akoHa u Ilepuonnueckoil CHUCTEMBI XHMHYECKHUX
3JIEMEHTOB JIJIA pa3BUTHUA HAyKU U npakTuku. [. 1. MenaeneeB — y4€HbIN U rpakIaHuH.

Xumuueckass  cBa3b.  KoBanmeHTHas  (mosisspHas M HEMOJSIpHasi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX IJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucneHus. OKUCIUTEIBLHO-BOCCTAHOBUTENBbHBIE peakiuu. [Ipoueccsl
OKHCIICHHS U1 BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3y4eHuEe 00pa3LOB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJECHCTBUE T'HIPOKCUAA
LIMHKA C PaCTBOPAaMHU KHUCJIOT U IIEJI0YEH, MPOBEAECHUE ONBITOB, WITIOCTPUPYIOIINX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHue,  peakiuu  pas3lIoKeHUs,
COCJTMHECHUSA).

Mesicnpeomemmuoie cea3u

Peasmzannst MeEXNpeIMETHBIX CBA3EM MNpPH M3YYEHHMHM XUMHA B 8  KJacce
OCYILIECTBIISIETCSl Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHUN, TaK U
IIOHATHUM, SBJIAIOIIMXCSA CUCTEMHBIMU I OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAy4YHOTO
LUKJIA.

OO1iue ecTecTBEHHO-HAYYHbIC INOHSATHSA: HAay4dHbIH (akT, TUIIOTE3a, TEOPUs, 3aKOH,
aHaJlu3, CHUHTE3, KilacCU(PUKaAlUs, TEPUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@®u3uka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsJl, BEUIECTBO, TENO, 00BbEM, arperarHoe
COCTOSIHME BELIECTBA, ra3, (PU3NUYECKUE BEIIMYUHBI, €AUHUIIBI U3MEPEHUSI, KOCMOC, TIJIaHETHI,
3BE311b1, ComHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armochepa, ruapochepa, MuUHEpaibl, TOPHbIE MOPOABI, IOJIE3HBIC
HCKOIIa€MBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XuMu4ecKas peakiuus

[lepuonnueckuit 3akoH. Ilepuomnueckas cucrema XuUMHYeCKUX diemeHtoB /[[. H.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XUMHUYECKHUX
JJIEMEHTOB IEPBLIX TPEX NEPUOAOB, KalMs, KaJbLHsI U UX COCAUHEHUN B COOTBETCTBUH C
IIOJIO’KEHUEM DJIEMEHTOB B [Iepruonueckon CucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHne BemiecTBa: BHIbl XUMUYECKOW CBS3U. THIBI KPUCTAIUIMYECKHX PEIIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT TUMNA KPUCTALNIMYECKOM PEIIETKA U BUAA XUMHUYECKOMU
CBSI3U.

Knaccudukanus nu HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIINXCS K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCIMHEHUM, TEHETUYECKAs
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKHUX pEakIuid MO pa3IuYHbIM TpH3HAKaM (M0 YHUCITY H
COCTaBy Y4YAaCTBYIOLIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3(G(EKTy, M0 H3MEHEHHIO
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CTETNIEHEeW OKHUCIICHUS XHMHUYECKUX OJJIEMEHTOB, MO OOpaTUMOCTH, IO Yy4YacTHIO
KaTtajau3aTopa). JK30- U S3HIOTEPMUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTrie o ckopocTn XUMHUYECKO# peakiuu. [ToHsTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHEe O rOMOreHHBIX U IeTeporeHHbIX peakiusax. [lonsrtue o
karanuze. [loHaTtne o XumH4eckoM paBHOBecuH. DakTopbl, BAMSIONME HA CKOPOCTb
XUMHUYECKOUN peakIuy U MOJ0KEHUE XUMUYECKOTO PaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE PEAKIIMU, AJIEKTPOHHBINA OallaHC OKHUCIUTEIHHO-
BOCCTAHOBUTENBHOMN peakunn. COCTaBICHUE YPABHEHUN OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX
peakiMii ¢ UCIOIB30BAaHUEM METO/a HJIEKTPOHHOTO OaaHca.

Teopust BAEKTPONUTHYECKOW JHCCOLMAIUMU. JEKTPOJIUTBI M  HEIIEKTPOJIHTHI.
KarnoHnsl, aHnoHBl. MexaHu3M AMCCOLMALMH BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKON
csi3u. Crenenp auccoruanyu. CUIbHbIE U C1a0ble SJEKTPOIHTHI.

Peakuyuy noHHOro oOMeHa. Y CloBHS NPOTEKAHUS peaKUi HOHHOTO OOMEHA, TIOJIHBIE U
COKpalll€éHHbIE HOHHbIE ypaBHEHUS peakuuii. CBOKWCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MIPEACTABICHUI 00 3JIEKTPOJIMTHYECKOW aucconuanui. KadyecTBeHHbIE peakiMi Ha HOHBI.
[TonsiTrE O TUOPONU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKHUX BEUIECTB —
METaJUIOB M HeMeTaioB (Tpadura M anMasa), CIOXKHBIX BEHIECTB (XJIOpHZIa HATpUs),
WCCJIEIOBAHNE 3aBUCHMOCTU CKOPOCTH XUMHUYECKOM PEAKLIHMH OT BO3JAECHCTBHS Pa3IMYHBIX
(GakTOpoB, HUCCIIEJOBAaHME  BJEKTPONPOBOJAHOCTH  pPAacTBOPOB  BEUIECTB,  Ipoliecca
JAUCCOLMAIMN KHUCIIOT, LIEN0Ye U coiel (BO3MOXHO MCIOJIb30BAaHUE BHUJEO MAaTEpUasOB),
IPOBEJICHUE ONBITOB, WIIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUs peaklUii HOHHOrO oOMeHa
(oOpa3oBaHue ocajka, BbIAEJIEHUE Tra3a, 00pa30BaHHUE BOJIbI), ONBITOB, WILIFOCTPUPYIOLIUX
MIPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMi (TOpeHHE, pPeaklUuu Ppas3ioKEeHUs,
COCIMHEHHUSI), PACIO3HABAHME HEOPraHMYECKUX BEIIECTB C IMOMOIIBIO KAaue€CTBEHHBIX
peaklMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranbl U MX coeinHEeHUA

OO6mass xapaktepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CtpoeHne u (U3NYECKHUE CBOMCTBA MPOCTHIX BELIECTB — rajOr€HOB.
XvMHUUYECKHE CBOMCTBA Ha MpUMeEpe Xjopa (B3auMOJICHCTBUE C METaUIaMH, HEMETalJIaMH,
niesnioyamu). Xnoposogopod. ConsiHas KHUCIOTa, XUMHYECKHE CBOWCTBA, IOJIY4YECHHE,
npuMeHeHue. JlencTBue XJiopa ¥ XJIOPOBOAOPOJA HA OpPraHU3M 4YeJoBeKa. Baxuelmue
XJIOPUJIBI M UX HAaXO0XKJIEHUE B IPUPO/IE.

O6mras xapakrepuctuka siemMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CTeneHn okucieHus. CTpoeHue u (pusnueckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa U cepbl. AJIOTPONHBIE MOAU(PUKALMUA KHUCIOPOAAa M CEepbl. XHUMHUYECKHE
cBoricTBa cepbl. CepoBOOPO, CTpoeHUE, (DU3NUECKUE U XUMUUYECKHEe CBOMCTBA. OKCHUJIBI
cepbl Kak TMpEICTAaBUTEIM KHUCIOTHBIX OKcuJIoB. CepHas KucCIOTa, (QU3NYECKHE W
XUMHUYECKUE CBOMCTBa (00IIME KakK MpEACTaBUTENS Kilacca KUCIOT W Crelu(puyecKue).
XVMMHUYECKHE PEeaKIIMH, JeKalllie B OCHOBE MPOMBIIUIEHHOIO CIOCO0a MOJyYEeHHs] CEpHOM
kucyoThl. [IpuMenenue cepHoit kucnoTbl. COJIM CEpHOM KUCIOTHI, KAYECTBEHHAs pEeaKIus Ha
cynbdar-uon. Haxoxmenue cepbl U €€ cCOeUHEHUN B NpHUpOe. XUMUUIECKOE 3arpsi3HCHHE



OKpYXaIoIlel CcpeAbl COEAMHEHUSIMU cepbl (KHCIOTHBIE IOKIW, 3arpsi3HEHHE BO3ayXa U
BOJIOEMOB), CITIOCOOBI €T0 MPEJOTBPAIICHHUS.

OOmas xapakTepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. A30T, paclpoCTpaHEHHE B MPHUpPOAE, (U3NYECKUE U
XuMu4eckue cBoicTBa. KpyroBopor aszora B mnpupoje. AMMUAK, ero ¢GU3HYECKUe U
XUMHUYECKUE CBOMCTBA, MoiaydyeHue U mnpuMeHeHue. Conu aMMOHUS, UX (PU3UYECKHE U
XUMHUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiusi Ha HOHbI aMMOHUs. A30THas
KHUCIIOTa, €€ ModyyeHue, (GU3nYecKue U XMMUYECKHue CBOMCTBA (00IIMe KaK MpeaCcTaBUTEINs
KJ1acca KUCIOT U crnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUS B KAUECTBE
MUHEpAIbHBIX yJI0OpeHUid. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH Cpellbl COeITMHEHUSIMU
a3oTa (KHCIOTHBIE JIOKIHM, 3arpsA3HEHHE BO3JayXa, MHOouBbl Hu BoJgoéMoB). Docdop,
ajutoTpornHbie  Mogudukanmuu  Gocdopa, Guznyueckne W XUMHUECKHE CBOMCTBA. OKCHA
dochopa (V) u dochopHas kuciora, GU3HUESCKAEC W XUMHUYCCKHE CBOWCTBA, IMOJIYYCHHE.
Hcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPATBHBIX YA0OPEHUH.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE  CTENEHW  OKUCIEHHUS.  YTJEpoJ,  aUIOTPONHblE  MOJU(UKALINH,
pacnpocTpaHeHue B NpHpPoAe, (PU3MUECKME W XUMUYECKHE CBOMCTBA. AJcopOuus.
Kpyrosopot yriepona B mpupone. OKcuipl yriepoaa, uX (U3NYECKUE U XUMHUYECKUE
CBOMCTBa, ACWCTBUE Ha KUBbIE OPraHU3Mbl, MOJYyYEHUE U NPUMEHEHUE. DKOJIOTUYECKUE
npoOJemMbl, CBA3aHHBIE ¢ okcuaom yrieponaa (IV), rumoresa rio0adbHOTO MOTEIICHUS
KJIMMaTa, NapHUKOBBIM 3ddexT. YronbHas kuciota u e€ coiau, UxX (Quanyeckue u
XUMHUYECKHUE CBOMCTBA, MOJIydeHUE M NpuMmeHeHue. KadecTBeHHas peakuus Ha kapOOHAT-
nonbl. Vcnonb3oBanue kapOOHATOB B OBbITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavya/IbHBIE TOHATHUSL 00 OPraHMYECKUX BEUIECTBAX KaK O COCAUHEHUSX yriepoja
(MeTaH, 3TaH, STWJEH, AalleTWIECH, 3TaHOJ, TJIMLEPUH, YKCycHass kucnota). [lpupoaHbie
MCTOYHHUKHU YTIEBOAOPOAOB (Yrojb, MPUPOIHBIA Ta3, HEPTH), NPOAYKTHl UX MEpPepadOTKU
(6eH3uH), UX podb B OBITY W MPOMBINUICHHOCTH. [lOHSATHE O OHOJOTMYECKH BaXKHBIX
BEILIECTBAX: XKUpaX, Oenkax, yriieBoJax — M MX pOJIM B >KM3HU YeloBeka. MaTtepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCAMHEHUH.

Kpemnunii, ero ¢usmyeckne M XUMHYECKHE CBOMCTBA, TOJYYCHHE U TPUMEHEHUE.
Coenunenusi kpemHust B mpupojge. Ob6mue npencrtaBieHuss o6 okcuae kpemaus (1V) u
KpeMHHeBOM Kucjore. CHIMKaThl, UX HCIOJb30BaHWE B OBITY, B MPOMBIIIICHHOCTH.
Baxkneiiiume crpoutenbHble MaTepUalibl: KEpaMHKa, CTEKIJIO, LIEMEHT, OETOH, »KelIe300€TOH.
[IpoGnembl 0Oe30macHOrO0 HMCHOJB30BAHUSl CTPOMUTEIBHBIX MATEpHAIOB B IOBCEIHEBHOU
KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue OoOpa3llOB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOM  KHUCJIOTHI,
MPOBEICHUE KAUECTBEHHBIX PEAKIMi Ha XJIOPUA-MOHBI M HAONIOJCHHE MPU3HAKOB HX
MPOTEKaHUs, OMBITHI, OTpaXaronue (PU3nYecKkue U XUMMUUYECKHUE CBOICTBA TrajJOT€HOB U UX
COEIMHEHUI (BO3MOKHO HCIOJIb30BAaHUE BUJIEOMATEPHUATIOB), O3HAKOMJIEHHE C OOpa3liaMu
XJOpUI0B (TaJIOTEHUIOB), O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COCAMHEHUSIMH
(BO3MOXKHO HCHOJb30BaHUE BHUAEOMATEpHUaIOB), HAOMIOACHHE Ipolecca OOYIJIMBaHUSA
caxapa MoJ JIEUCTBUEM KOHLIEHTPUPOBAHHOM CEPHOW KHCJIOTHI, M3YYEHHE XUMHUYECKHUX
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CBOMCTB pa30aBICHHOI CEPHON KUCIOTHI, MPOBEACHNE KAaUYEeCTBEHHON peaklnu Ha Cyabdar-
MOH M HaOJIIOICHNE MpU3HAaKa € MPOTEeKaHUs, 0O3HAKOMJIEHHE ¢ (DU3UIECKUMH CBOMCTBAMU
azota, (ochopa W wuX coemuHeHUN (BO3MOXXHO WCIOJIB30BAHUE BHICOMATEPHAIIOB),
oOpasmamu a30THBIX U (HocHOPHBIX yHOOpEHHA, MOTydeHrne, COOMpanne, paclio3HaBaHUE |
U3YYEHHUE CBOWCTB AMMHAKA, MPOBEJCHUE KAYECTBEHHBIX pPEAKIMil HA WOH aMMOHHUS U
¢dbocdar-uoH U U3yyeHue NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJICICTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPUATIOB), H3yUYCHHE
MoJIeNiell KpUCTAJUIMUECKUX pemEToK anmasza, rpaduta, ¢yiuiepeHa, O3HAKOMIICHHE C
IpoLIeCCOM aJcOpOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPONCTBOM
NpOTHBOrasa, Mojy4yeHue, coOMpaHue, paclo3HaBaHUE U U3YYEHHE CBOWCTB YTJIEKUCIIOTO
ra3a, NpOBEJICHWE KAaueCTBCHHBIX pEaKIWii Ha KapOOHAT W CUJIMKAT-UOHBI U HW3YYCHHUE
MPU3HAKOB MX MPOTEKAHHS, O3HAKOMJIEHHE C MPOJYKIMEW CHIMKATHOW IPOMBIIUIEHHOCTH,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe « BaKHENIIne HEMETAIUIBI U KX COCTMHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OOmrast xapakTEPUCTHKA XUMHUYECKHX D3JIEMEHTOB — META/UVIOB HAa OCHOBAHUHM WX
nonoxxkenuss B llepuomnmueckoin cucreme xmmuueckux dsyeMmeHToB [[. M. MenneneeBa u
ctpoeHusi atoMoB. C(CTpoeHue MeTauioB. Meraunueckass CBSI3b M METaJUIMYeCKas
KpUCTAJUIMYECKasl PEHIETKA. DIEKTPOXUMUYECKUN ALl HAIPSKEHU MeTalioB. dusnyeckue
U XUMHYECKHE CBOWCTBa MeTayuioB. OOmiMe crnocoObl moiydeHus MmeTtamioB. [lonsrue o
KOPPO3UH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTalb, YyTYH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U TIPOMBIILICHHOCTH.

[I{enouHbIE METAILIBI: MTOJ0KEHUE B [lepuoandeckoi cucteMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHHME HX AaTOMOB, HaxoxJaeHue B mpupone. dusznueckue u
XUMUYECKUE CBOWCTBA (Ha mpuMepe HaTtpus W Kainus). OKCHUIbI U THUAPOKCUIBI HATPUS U
kanus. [[puMeHeHne MEem0YHbIX METAIUIOB U UX COCIMHEHUM.

[I{eroyHO3€MENBbHBIE METAJIBI MAarHWid M KalbUWd: TNoJIokeHue B llepumonmueckon
cucteMe xumuueckux sneMmeHToB J[. 1. MenneneeBa, CTpoeHME UX aTOMOB, HAXOXKJICHUE B
npupone. Duznueckue M XUMHYECKHME CBOMCTBA MarHusi W Kaiabuus. Baxueimme
COeMHEHUs Kanblus (OKCU, Tuapokcuia, coium). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpaHEHHS.

AmomuHuii: nonoxenue B Ileproanueckoil cucremMe XuUMUYecKux 3iemeHToB [ .
MenzeneeBa, CTpO€HHME aroma, HaxoxacHue B npupoae. Dusznyeckue M XUMHUECKUE
CBOMCTBa aTIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCUAA U TUAPOKCH 1A AJTFOMUHHUS.

Kenezo: monoxenue B Ilepuommueckon cucrteme XuMudeckux jsnemeHTtoB JI. U.
MengeneeBa, CTpOEHHME aToMma, HaxOXAEHHE B mpupone. PuU3MYEeCKMEe U XHUMHUYECKHUE
cBoiicTBa >xene3a. Oxcuawl, ruapokcuanl u conu xkenesa (I1) u xenesa (Ill), ux cocras,
CBOICTBA U TIOJTyYCHHUE.

Xumuyeckuii IKCHepuUMeHm

O3HaKOMJIEHHE C oOpas3laMu METaUIOB U CIUIABOB, UX (PU3MUECKUMM CBOWCTBAMHU,
M3yUYCHHE PE3YyIbTATOB KOPPO3UU METAILIOB (BO3MOXHO HCIIOJIL30BaHNE BUIEOMATEPHATIOB),
OCOOCHHOCTEM B3aMMOJICUCTBUS OKCHAA Kajlblldd W HATpusi C BOAOU (BO3MOXKHO
HCIIOJIL30BaHNE BHUCOMATEPUAIOB), HCCIEIOBAHUE CBOMCTB >KECTKOM BOJBI, Ipoliecca
TOPEHHUS Keje3a B KUCIopoJie (BO3MOKHO HCIOJIb30BAHUE BUAECOMATEPUAIIOB), MPU3HAKOB
MPOTEKAHUS KQUECTBEHHBIX PEAKIIMil HA MOHBI: MAarHus, KajablUs, allFOMUHUS, [INHKA, JKeJe3a
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(I u xenesza (111), mexu (11), HabmroeHNE M ONMKMCAaHUE MPOIIECCOB OKPAITMBAHUS IJIAMCHH
MOHAMU HATpus, Kalnusd W KajubUuus (BO3MOXKHO MCHOJB30BAHHE BHJIEOMATEPUAIIOB),
uccienoBaHre aM(OTEpHBIX CBOMCTB THAPOKCHAA AJTIOMUHHUS M THAPOKCHAA IIMHKA,
pelIeHre 3KCIEPUMEHTANIBHBIX 33a4 10 TeMe «BakHel1re MeTaJIbl U UX COSTUHEHUS.

XuMHA 4 OKpPYKaKwIas cpeaa

BemectBa u Marepuansl B INOBCEAHEBHOW JKM3HM 4elloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XUMHUECKUX peakinii B ObITy. [lepBas moMoIib npu XMMUYECKUX
0’KOTax M OTPABIICHUSIX.

XUMHMUYECKOE 3arpsi3HEHHE OKpyXKaromieil  cpenapl  (mpeaesibHas — JOMyCTUMAs
KOHIIeHTpalus BeuiecTs, aainee — [1JIK). Pons xumMun B pelieHnu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepuMenm:

M3yuyeHre o0pa3loB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEpPHbIC
MaTepuabl).

Meostcnpeomemmnule ceazu

Peasmzannss MeXnpenIMETHBIX CBA3€M MNpPU M3YYEHHMM XUMUH B 9  Kjacce
OCYULIECTBIISIETCSL YEPE3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U
MOHATUH, SIBJISIOIIUXCS CUCTEMHBIMH JUIsl OTHENbHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1Iue ecTeCTBEHHO-HAYYHbIE INOHATHA: HAy4YHbIM (akT, rumoresa, 3aKOH, TEopus,
aHaJlu3, CHUHTE3, KilacCU(PUKaAlUs, TEPUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJIETTUPOBAaHUE, W3MEPEHUE, MOJENb, SBICHUE, MNAPHUKOBBIA AP(PEKT, TEXHOJIOTHUS,
MaTepUaIbl.

®duznka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJI, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKUH 3aps]l, MPOBOJHUKH, MOJYHPOBOIHUKH,
JTURJIEKTPUKH, (POTOIJIEMEHT, BELIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEUIECTBA, Ia3,
pacTBOp, PacTBOPUMOCTb, KPUCTAUIMYECKAs PEHIETKA, CIUIaBbl, (PU3MYECKUE BEIUYMHBI,
€AMHUIIBI U3MEPEHMSI, KOCMUYECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3/b1, COTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPaATbHbIE YA0OpEHUs,
MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEJIbHbBIE BEIIECTBA.

['eorpadusi: armochepa, ruapochepa, MUHEpasbl, TOPHBIE TOPOJbBI, IOJIE3HBIC
MCKOIIa€MBbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.
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IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHH HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JJUYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPaMMBbI OCHOBHOTO OOIIEro oOpa3oBaHMUS
JOCTUTAIOTCSI B XOJ€ OOy4YeHUs XHWMHH B €IWHCTBE YYEOHOH U BOCHIHTATEIHLHOMN
JESTETPHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMH POCCHMCKUMHU COIMOKYJIBTYPHBIMU W
TyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMHU, MPUHSATHIMU B OOIECTBE MpPaBWJIAMH W HOPMaMHu
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIlECCaM CAMOIIO3HAHWS, CAMOPA3BUTHS U COIHAIIA3AITIN
00yJarommxcs.

JIMIHOCTHBIC PE3yJITaThl OTPAKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOU MO3UTUBHBIX IICHHOCTHBIX OPUCHTAIIMIA M PACITUPECHUE OIBITA JICATCILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IICHHOCTHOTO OTHOIIEHUS K OTEYSCTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY H
HAy9HOMY HACJICJNI0, TIOHUMAHHS 3HAYEHUS XUMHUYECKOHW HAyKHW B KU3HU COBPEMEHHOTO
001ecTBa, CIOCOOHOCTH BJIAJICTh TOCTOBEPHON MH(GOPMAIIHEH O TMTEPEAOBBIX TOCTHKCHUSIX H
OTKPBITUSX MUPOBOW U OTCUECTBCHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MIPEACTABICHUS] O CONMAIBHBIX HOPMaxX W TPABHJIAX MEKIMYHOCTHBIX OTHOIICHWHA B
KOJUIEKTHBE, = KOMMYHMKATHBHOH  KOMIICTEHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
y4eOHOUCCIIEIOBATEILCKOM, TBOPYECKOM M JPYTMX BHAAX ACATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM COBMECTHOM ACATEIbHOCTH NPH BBIMOJHEHUHM Y4e€OHBIX, MO3HABATECIBHBIX
3a/1a4, BBIIOJTHEHUH XUMHUYECKHUX OSKCIEPUMEHTOB, CO3JIaHMM Y4YeOHBIX IPOEKTOB,
CTpEeMJICHHS K B3aUMOIIOHMMAHHIO M B3aWMOIIOMOIIM B IIpoIlecce ITOM ydeOHOMU
NEATEeIIbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE MOBEACHHE M IMOCTYNKH CBOMX TOBapHIIEH C
MTO3HUITMH HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCASACTBUM IMOCTYIIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHUYECKUE TPEACTaBICHUS O BEIICCTBE W XUMHYECKOW  pPEaKIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH W COCTABIISIOIINE OCHOBY IS
MOHUMAHUS CYIIHOCTH HAYYHOM KapTUHBI MHUpPa, TMPEIACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJBI, B3aHUMOCBS3SX UYEJIOBEKAa C MPUPOIHON CpEmoi, O
POJIM XMMUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

IO3HABaTEIbHBIE MOTHBBI, HAIIPaBJICHHBIC Ha IOJYYCHHE HOBBIX 3HAHUW MO XHMUH,
HEOOXOJIMMBIC 11 OOBSCHECHHMS HAOIOJAeMBIX IIPOILIECCOB M SIBJIICHHMH, TO3HABATCIHHOM,
MH(POPMAITMOHHON M YHUTATENBCKOM KYJIbTYPhI, B TOM YHCJIE HABBIKOB CAaMOCTOSTEIHHOM
paboThl ¢ y4eOHBIMM TEKCTaMH, CIPABOYHOM JIUTEPATYPOH, MOCTYMHBIMH TEXHUYCCKHUMHU
cpeacTBaMu HHGOOPMAITMOHHBIX TEXHOJIOTHIA;

HWHTEpEC K OOYYCHHIO U MO3HAHUIO, JTF0O03HATEIHBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHOM M HCCIEAOBATEIbCKOM ACSATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHHS B JAJIbHCHUIIICM;

4) dbopmMupoBaHHS KYJIbTYPHI 310POBbSI:
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OCO3HAHHME IIEHHOCTU >W3HHU, OTBETCTBEHHOI'O OTHOUIEHHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKHM Ha 370POBBIM 00pa3 *KWU3HHU, OCO3HAHHE MOCJIEJICTBUA W HEMPUATHE BPETHBIX
MPUBBIYCK (YIOTPEOICHUS aJIKOTOJISI, HAPKOTUKOB, KYpPEHUSs), HEOOXOIUMOCTH COOJTFOICHHS
mpaBujl 0€30MAaCHOCTH MPHU OOPAIIEHUN C XMMUYECKHMH BEIIECTBAMHU B OBITY U pEaTbHON
YKU3HU,

5) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K TMPAKTUYECKOMY H3Yy4YeHHI0 mpodeccuid W Tpyaa pa3IudHOro poja,
yBaXCHHE K TPYAy U pe3yjbTaraM TPYAOBOM JEATCIHHOCTH, B TOM 4YHCJIE Ha OCHOBE
IPUMEHECHHUS TPEIMETHBIX 3HAHMN 110 XUMHH, OCO3HAHHBIM BBIOOP WHAMBUIYATBHOMN
TPAeKTOPUH MPOJOJDKEHHS 00pa30BaHus ¢ YUETOM JIUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XAMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, ycmemHoi mpodeccruoHambHOM
NEATEIbHOCTY W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTH aJalTUPOBATHCS B
podeCCHOHATTEHOM Cpelie;

6) IKOJIOrHY€CKOTr0 BOCIIUTAHMS

AKOJIOTMYECKHU 1I€J€CO00pPa3HOE OTHOIICHHE K MPUPOJAEC KaK UCTOYHUKY >KU3HHU Ha
3emJie, OCHOBE €€ CyIIEeCTBOBaHUs, MOHUMAHUE IIEHHOCTH 3JI0pOBOr0 U 0€30macHOro odpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY (PU3MUYECKOMY U TCHUXUYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS IIpaBUil 6€3011aCHOTO MOBEJICHHS MPU padoTe
C BEIIIECTBaMU, a TAK)KE B CUTYaLIUAX, YTPOKAIOUIUX 3[I0POBBIO U )KU3HU JIIOJICH;

CITIOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble MPU MU3YYCHUU XUMUH, JUISI PEIICHHS
3a7a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHOW Cpeoi, [Jid TIOBBIILICHUS YPOBHS
AKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHUS TJIOOATBHOTO XapaKTepa dKOJIOTHYECKUX IMpoOJeM H
MyTe KX PEIICHHUS MOCPEICTBOM METOJ0B XMMUM, SKOJOTHYECKOIO0 MBIILJICHUS, YMEHUS
PYKOBOJICTBOBAThCSA UM B TIO3HABATEILHON, KOMMYHUKATUBHOW U COI[MATILHOMN MTPaKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B coctaBe MetanpenMETHBIX PE3YyJbTATOB BBIACISIOT 3HAYMMBIC HJi1 (POPMHUPOBAHUS
MUPOBO33pEHUS OOIICHAYYHbIC TOHITHS (3aKOH, TEOpHs, MPHUHIMI, TUMOTe3a, (akT,
CHUCTE€Ma, TPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE€ HCIOIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4Y€OHBIX TpeAMEeTax U TO3BOJSIOT HAa OCHOBE 3HAHWM M3 JTUX NPEAMETOB
dhopMUpOBaTh MPEJICTABICHUE O IIEOCTHOM HAyYHOW KapTHHE MHUpa, U YHUBEPCAJIbHBIC
y4ueOHbIC JeicTBHs (T03HABaTEIbHBIC, KOMMYHHMKATHBHBIC, PETYISATHUBHBIC), KOTOpHIC
obecrieunBarOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTCIHPHOMY IUIAHUPOBAHUIO U
OCYILIECTBIICHUIO YUCOHOM IeATEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE IeiicTBHS

ba3oBble jornvyeckue 1eMcTBUS:

YMEHHSI HCIIOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUS] MPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBIC XHMHUYECKUX TMOHATHN (BBIACHATh HMX XapaKTepHbIC NPHU3HAKH,
YCTaHABJIIMBATh B3aUMOCBS3b C JIPYTMMHU TOHATHSAMH), HCIOJB30BaTh TMOHATHS JUIS
OOBSICHEHUS OTHEIbHBIX (PAKTOB M SBJICHHUM, BBIOMpPATh OCHOBAHUSI W KPUTEPUM IS
KJIacCU(UKAIIUA XUMUYECKUX BEIICCTB U XUMHUYECKUX PEaKIMi, YCTaHABIMBATH TPUUUHHO-
CJIICACTBEHHBIC CBS3M MEXAY OOBEKTAMH H3YUYEHHUS, CTPOUTH JIOTUUECKHE PACCYKICHUS
(MHIYKTUBHBIC, IETYKTUBHBIE, TIO AHAJIOTUH), I€JIaTh BBIBOJBI U 3aKJIIOUCHUS;

YMEHHE IPUMEHSTH B MPOLIECCEe TO3HAHUS MOHATHS (TIPEAMETHBIE U METAIIPEAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH, UCIOJIb3yeMble B XUMHUH, TTPEOOPA30BHIBATH MIHPOKO
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MPUMEHSEMbIE B XUMHHU MOJEJIbHBIE MPEACTABICHUS — XUMHUYECKHH 3HAK (CHMBOJI
AJIeMEHTa), XuMHudeckass (opMylia U ypaBHEHHE XHMHUYECKON pPEaKIHH — IPH PEUICHUH
y4eOHO-TI03HABATENbHBIX 337a4, C Y4ETOM 3TUX MOJEIBHBIX MPEJICTaBICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MTPU3HAKU N3YYa€MbIX O00OBEKTOB — XHMHUECKHUX BEIIECTB U
XUMHUYECKUX PEaKLUi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUUUHHO-CIIEICTBEHHBIE CBS3U
U IIPOTUBOPEYHNS B U3y4aEMBIX IPOLECCAX U SABJICHUSIX.

Ba3oBnle ucciieqoBarejbLCKHe 1eiCTBUSA.

YMEHHUE UCIOJIb30BaTh IIOCTABIECHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA IIO3HAHUSA, a
TaK)K€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl MO IMPOBEPKE IPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KJICHUN;

MPUOOpPETEHUE OMbITA MO MJIAHUPOBAHUIO, OPTAaHU3AIMH U TPOBEACHUIO YUYCHUUIECKHX
AKCIIEPUMEHTOB, YMEHNE HAOII0aTh 32 XOJI0OM IMPOIECCA, CAMOCTOATEIBHO TPOTHO3UPOBATh
ero pesyiabTar, (GopmynaupoBaTh OOOOIIEHUS M BBIBOJBI MO pe3yjibTaTaM IMPOBEIEHHOTO
OMbITa, UCCIIEIOBAHUSA, COCTABJIATh OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ uupopmanueii:

YMEHUE BBIOMpPATh, AHAIU3UPOBATH M HHTEPIPETUPOBATH MH(OPMALUIO Pa3IAYHBIX
BUJIOB U (OPM MPEACTABICHUS, MOTYyYAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIsipHas
JaUTepaTypa XUMHUYECKOIO COJAEpKaHMsl, CIpaBOYHbIE MocoOus, pecypcbl HHTepHera),
KPUTUYECKH OLICHUBATh MPOTHUBOPEUMBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE IPUMEHSTh Pa3IN4HbIE METObI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE UHPOPMAIUH
Y COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX I BBIIIOJIHEHUS YU€OHBIX U NO3HABATEIbHBIX
3aJa4  ONpEAENIEHHOr0 TUlla, MpPUOOpEeTeHHWEe OombiTa B OOJACTH  HCIOJB30BaHUSA
MH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUH, OBJAJCHUE KYyJIbTYpOW aKTHUBHOIO
MCIIOJI30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSATEILHO BBIOMPATh ONTHUMAIbHYIO
dbopmy npeacraBieHuss UHGOPMALMK U WUTIOCTPUPOBATH PEIIAEMbIE 33/1a4l HECIIOKHBIMU
CXeMaMu, uarpaMmmamu, IpyruMu popmamu rpa@uky U uX KOMOMHALMSIMU;

YMEHHUE MCIOJIb30BaTh U aHAJU3UPOBATh B MPOLECCE YYEOHOW M HCCIIEN0BATENBCKON
NEeATENbHOCTH WH(OPMAIMI0O O BIUSHUM TPOMBIIUIEHHOCTH, CEJIbCKOrO XO3SUCTBA M
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOM CpeIbl.

KoMMyHHKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHHUs 3a/aBaTh BOIPOCH (B XoJe Auaynora W (WJIM) AUCKYCCHUH) IO CYLIECTBY
oOcyxnaemMoil TeMmbl, (HOPMYIMpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
NPEJI0KEHHOM 3a7a4H;

YMEHUS MPEACTABIATH IOJYYEHHBIE PE3yJbTaThl IM03HABATEIBHOW JEATEIBHOCTH B
YCTHBIX M TMCBMEHHBIX TEKCTaxX; JEJNaTh NPE3ECHTALUI0 PpPEe3yJIbTaTOB BBINOJHEHUS
XUMUYECKOTO OKCIepUMeHTa (JIabopaTOpHOro OmbITa, JabopaTopHOl pabOTHI  TIO
MCCJIEIOBAHUIO CBOMCTB BELIECTB, yU€OHOTO POEKTA);

yMEHUSl y4eOHOI0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHOM
U HCCIEAO0BATENIbCKOW NEATeIbHOCTH NPH PEIIEHUH BO3HUKAIOMIMX MPOOJIEeM Ha OCHOBE
yuéTra OOLIMX HHTEPECOB M COIIACOBAHMS NO3UMLUNA (0OCYXIeHUs, OOMEH MHEHHIMH,
«MO3TOBbIE€ HITYPMbD», KOOpJWHAIIMS COBMECTHBIX JIEUCTBHM, ONpeneseHue KpUTEPUEB IO
OLICHKE KaueCTBA BBITOJIHEHHON PabOThI U IPYTHUE).

PeryisiTuBHBIE YHMBEPCAJIbHbIC YYeOHbIe NeCTBHA:
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YMEHUE  CaMOCTOSITEIbBHO  ONPENEeNsATh  UENH  JI€ATEIbHOCTH, I[UIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATH MU TMpPU HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOIO
JesITeNIbHOCTh, BBIOMpATh Haubosnee 3(PQPeKTUBHBIE CMOCOOBI perieHus Y4YeOHbIX U
MTO3HABATEJIbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIIATh WM KOPPEKTUPOBATH MPEII0KEHHBIN
QJITOPUTM JICMCTBUM TPH BBINOJHEHUU 3aJ]aHUM C YYETOM IOJYyUYCHHS HOBBIX 3HAHUMU 00
U3y4aeMbIX OOBEKTaX — BEHIECTBAX U PEAKIUSAX, OIEHUBATh COOTBETCTBHE MOJIYYEHHOTO
pe3yabpTara 3adBICHHOM LEIW, YMEHHUE MWCIOJIb30BaTh W AHAJHU3UPOBATH KOHTEKCTBHI,
IpeaJiaraéMble B YCIIOBUH 33JaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3yNbTaTOB MO OCBOCHHUIO O0SA3aTENIBHOIO COJEp KAHMS,
YCTaHOBJICHHOTO JaHHOW (QemepanbHOl paboueld TPOrpaMMoOM, BBIJACISIOT: OCBOCHHBIC
OoOy4aroNIMMUCSl HAy4YHbIE€ 3HAHUS, YMEHUS W CIIOCOOBI JNEWCTBUI, crienu(puuecKue s
MPEAMETHOW 00JaCTH «XUMHS», BUABI ACATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIIPETalluM, TPEeoOpa3oBaHUI0O U TMPUMEHEHHIO B PA3JIUYHBIX YYEOHBIX M HOBBIX
CUTYaLUSX.

K koH1y 00yueHus B 8 kiiacce npeIMeTHbIE PE3ybTaThl HA 0A30BOM YPOBHE JIOJKHBI

oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIINUXCS YMEHUI:

e PACKpPBIBATh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHI: aTOM, MOJIEKYJIA, XUMUYECKUM
AJIEMEHT, IPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMECh (OJHOpOAHAs M
HEOAHOPOJHAsA), BAJICHTHOCTh, OTHOCUTEJbHAs aTOMHAasi U MOJIEKYJISIpHAs macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas JO0Js XUMHUYECKOIO
AJIEMEHTa B COEJUHEHHMM, MOJIIPHBIA OO0BEM, OKCHI, KHCIOTAa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHULIATEIIBHOCTh,  CTEIEHb  OKUCJIECHHUS,  XMMHUYECKas  peakuus,
KJaccu(pUKauusa peakuuid: peakuuu COCIMHEHHUS, PEAKUUU PA3JIOKEHUS, PEaKIHH
3aMEIICHHs], peakuud OOMEHa, 3K30- M JHIAOTEPMUYECKHUE PEAKLIUHU, TEILIOBOU
addekT peakiuu, SAPO aroMa, AICKTPOHHBINM CJIOW aTroMmMa, aToOMHas OpOUTalb,
paauyc aToma, XMMHYECKas CBS3b, MOJIAPHAs M HEMOJISIpHAs KOBAJIEHTHAsl CBS3b,
MOHHAsl CBf3b, WOH, KAaTHOH, AaHWOH, pPAacTBOpP, MAaccoBas JOJS BEIIECTBA
(TIpolieHTHAsl KOHIIEHTpAIHs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUA U MPUMEHSThH 3TU
MOHSTHS MPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUN;

e HCIOJIb30BaTh XUMHYECKYIO CHMBOJHMKY JJIsi COCTaBJIE€HUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

e OMNpPEIENATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIEHb
OKHCJICEHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, NMPUHAAJIC)KHOCTh BEUIECTB K
onpefeNéHHOMY KJIacCy COEAMHEHUH 1o ¢opMmyiaM, BUI XUMHUYECKOH CBS3H
(KoBaJIEeHTHAs! U MIOHHASI) B HEOPTAHUUYECKUX COCANHEHUSX;

e packpbiBaTh cMmbIch [leprnoanueckoro 3akoHa . 1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMaHHUE MEePUOJINYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HMX
nonoxxkenust B lleproanueckoil cucTeme, 3aKOHOB COXPAHEHHSI MAcChl BEILECTB,
NIOCTOSTHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHa ABOTraapo;

e OIKCHIBATh W XapakTepu3oBaTh TabOnuuHyo Qopmy Ilepuonuyueckoit cucTeMbl
XUMUYECKUX BJIEMEHTOB: pa3linyaTh MOHATHUS «TJIaBHas noarpynna (A-rpynmna)» u
«mmobounas moxarpynmna (b-rpynma)», manbie ¥ OOJbIINE TEPUOJBI, COOTHOCUTH
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0003Ha4YeHHUs, KOTOpBIe UMetoTCs B Tabnuie «llepuonnyeckas cucTeMa XUMHUYECKIX
anemeHToB /I. 1. MenneneeBa) ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS ATOMOB
XUMHUYECKHUX BJIEMEHTOB (COCTaB W 3apsAn fAnapa, OOIIee YWCIO DIEKTPOHOB U
pacupeesieHue uX Mo AIEKTPOHHBIM CIIOSM);

KJaCCU(PUIMPOBATh  XMMHMUYECKHE  DJJIEMEHTHI, HEOPraHWYEeCKUE  BELIECTBA,
XUMHUYECKHUE PEAKIMU (IO YUCIIy U COCTAaBY Y4YacTBYIOIIMX B PEaKLUU BEIIECTB, IO
Ter1oBoMy 3 dexTy);

XapaKTepU30BaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEILIECTB Pa3JIMUHbBIX
KJIACCOB, IIOATBEPKAas OIMCAaHUE [PUMEpPaMU  MOJIEKYJSIPDHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX Ka4ECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILCHHUI B PAa3JIMYHBIX YCIOBHSIX;
BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JeMeHTa 1o (opMylie COCTUHEHHs, MAacCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHI MO YPAaBHEHUIO XHUMHYECKOM
peakiuy;

MPUMEHSATH OCHOBHBIE ONEPALUHA MBICIUTEIBHON EATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0000IIeHHe, CHCTEMATU3allMio, KJIACCU(UKALNIO,  BbISBICHHE
IPUYMHHO-CJIEICTBEHHBIX CBS3€M — JJI U3yYEHHsI CBOWCTB BEIIECTB U XMMHYECKUX
peakiuii, eCTeCTBEHHO-HayYHbI€ METOJbl IO3HAHUS — HAONIO/IEHHE, W3MEpEHHUE,
MOJIEIMPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

ClIeIoBaTh IpaBWJIaM TOJb30BAaHUS XUMHUYECKOW TMOCYIOH U J1abopaTOpHBIM
00Opy/IOBaHUEM, a TaKXKe MpaBHJIaM OOpaIleHHs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMA TIO BBINOJIHEHHUIO JITAOOPATOPHBIX XHUMHUYECKUX ONBITOB IIO
MOJIYYECHUI0O U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJAOPOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OINpPENEIEHHOM MAacCOBOM JOJIEW PacTBOPEHHOTO
BELIECTBA, IUIAHUPOBATb W  MPOBOJUTH XUMHYECKUE IKCIEPUMEHTHI IO
pacno3HaBaHHUIO PACTBOPOB LIENOYEH U KHCIOT C IOMOLIBIO MHIUKATOPOB (JIaKMYyC,
(deHondTanenH, METUIOPAHXK U IpyTHUE).

K koHiy o0yuenus B 9 kiacce mpeIMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTh y 00YUAIOIINUXCST YMEHUM:

PaCKpbIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATUN: XUMUYECKUN DJIEMEHT, aTOM,
MOJIEKYyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO, CIOXXHOE BEIIECTRO,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PeaKius,
XUMUYECKasl CBsI3b, TEIJIOBOM d(PPEeKT peakinu, MOIb, MOJSIPHBINA 00BbEM, pacTBOD,
ANEKTPOIUTHI, HEAIEKTPOIUTHI, DJIEKTPOJIUTUYECKAS] JTUCCOIMAIUS, PEaAKIUU
HOHHOTO OOMEHa, Karamu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMbIe W
HeoOpaTUMBbIC PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN, OKUCIUTEIb,
BOCCTAHOBHUTENIb, OKHCJIEHHEC W BOCCTAHOBJICHHWE, aJUIOTPOIHUs, aM(OTEpPHOCTH,
XUMUYECKas CBs3b (KOBAJICHTHAs, HWOHHAS, MeETaJUIMYecKas), KpUCTaIMYecKas
peméTKa, KOPPO3Hsi METAILIOB, CIUIABBI, CKOPOCTh XMMHYECKOW PeaKIuu, PeIeIbHO
nonyctumas konuentpanus 11K BemecTsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX TMOHSATUN U MPUMEHSITH ITH
TIOHSITUS TIPY OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;
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WCIIOJIH30BaTh XUMUYECKYI0O CHUMBOJHKY JJISI COCTaBlIeHUS (OpMYJT BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONpEeNeNATh BAJEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMpEACIEHHOMY
KJIacCy COeMHEHUN 10 (opMysiaM, BUJI XUMUYECKON CBs3U (KOBaJIGHTHAs, HOHHAs,
MeTaJJIMYeCKasi) B HEOPraHWYECKHX COCAMHEHUSX, 3aps)i MOHA MO XUMHUYECKOU
dbopmyiie, XxapakTep Cpeabl B BOJHBIX PACTBOPaX HEOPTaHUYECKUX COCITUHEHUH, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMmbic  llepuwogmueckoro 3axkona J[. WM. MengeneeBa wu
JEMOHCTPHUPOBATh €r0 IOHMMAHME: OMHUCHIBATH M XapaKTEpPH30BaTh TaOJIMYHYIO
dopmy Ileprogndeckoil CHCTEMBI XUMHYECKUX DSJEMEHTOB: pPa3IMyaTh IOHSITHS
«rnaBHas noarpynna (A-rpymnmna)» u «nodoynas noarpynmna (b-rpymnma)y», Maneie u
OOJIBITINE TIEPUOIBI, COOTHOCUTH 0003HAYCHHSI, KOTOPHIC UMEIOTCS B IIEPHUOMIECKON
TaONMUIle, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB XHUMHYECKUX
AJIEMEHTOB (COCTaB W 3aps sapa, 001Iee YMCIIO MIEKTPOHOB U PACTIPEICIICHHIE HX T10
AJIEKTPOHHBIM CJI05IM), OOBACHATH OOIKME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
AJIEMEHTOB U UX COCIWHEHMH B MpeJiesiax MajbIX MEPUOJIOB U TJIABHBIX MOATPYHI C
Y4ETOM CTPOCHHUS X ATOMOB;

KJIacCU(UIIMPOBATh  XMMHYECKHE  JJIEMEHTHI, HEOpraHWYeCKHe  BEIeCTRa,
XUMHUYECKHE PeakIuu (M0 YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TeIJIoBOMY d(dekTy, 10 H3MEHCHHMIO CTEIeHEeW OKHCICHHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBaTh) OOIIHME W CHEIU(HUUECKHEe XMMHYECKHE CBOWMCTBA
MPOCTBIX U CJIOXKHBIX BEIECTB, MOATBEPKIasi OMUCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX
Y UOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI;

COCTaBJIATh YPABHEHUS DJEKTPOIUTUUYECKOW ITUCCOIMALIMM KHUCJIOT, IIeJIoYed Hu
COJIEH, TIOJIHBIE M COKPAILEHHBIE YPAaBHEHUS PEAKIMl HOHHOTO 0OMEHa, ypaBHEHUS
peakiuii, TMOATBEPKAAOUIUX CYIIECTBOBAHWE TEHETUYECKOM CBSI3M  MEXKIY
BEILIECTBAMU PA3JIMUHBIX KJIACCOB;

PACKpBIBATh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPEACTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OaJlaHCca ITHX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUSI XMMUUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUUCIISIT OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO JJeMEHTa 10 (GopMylie COSIUHCHHS, MaCCOBYIO
JIOJTI0 BEIIECTBA B PACTBOpPE, MPOBOJAUTH PACUEThl 10 YPABHEHUIO XHUMHUUYECKOMU
peaKkIuu;

coOyirofaTh TMpaBuia TOJb30BaHUS XUMHYECKOW TOCYI0H U J1abopaTOpHBIM
000py/IOBaHUEM, a TakXKe MpaBuja OOpAICHHUS C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKUMSAMU TI0 BBIMIOJHEHUIO J1a0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIEKUCIOro Trasa);
MPOBOJNUTL PEAKIIUM, TOATBEPKIAIONMIUE KAYECTBEHHBIM COCTAB Pa3IMUHBIX
BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMUI-, HOAUI-, KapOOHAT-,
docdar-, cwimmkar-, cynbdhar-, THIAPOKCUI-UOHBI, KaTHUOHBI AMMOHHS W HWOHBI
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M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
BEIIIECTB;

MIPUMEHSTh OCHOBHBIE OINEPAIMU MBICIUTEIIBHOW NESITENbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 000OIICHHE, CHUCTEMATU3AlNI0, BBHISBICHHWE MPUIMHHO-CIICCTBEHHBIX
CBSA3EH — JUIsl U3YyYEHUsI CBOMCTB BEIIECTB U XUMUYECKHUX DPEAKIUN, €CTECTBEHHO-
Hay4yHbIE METOJbl TIO3HAHUS — HaAOMIOZCHUE, W3MEpPEHUE, MOJICIUPOBAHUE,
AKCIIEPUMEHT (pEeaJIbHbIN U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

(c yueTrom padoueii mporpaMMbl BOCIIUTAHUSA U IPUMEHEHUsI 000PY/10BaHMSI IEHTPOB 00pa30BaHMs €CTECTBEHHO-
HAYYHOW M TEXHOJIOTMYeCKOH HanmpaBJieHHOCTel meHTpa « Touka pocray)

Ne HaunmeHnoBaHue pa3jeiioB
n/n TeM IPOrpaMMbl Bcero

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHUE TOHATHUSA

KoanuecTBo 4acoB

Hcnonn3oBanme
udpoBoro

u

aHaJIOTOBOTO
o0opynoBaHus
HEeHTpa
€CTECTBEHHO
HAay4YHOH U
TEXHOJIOTHYECKOM
HaIlpaBJIEHHOCTEN
«Touka

pocTa»

KonTpoabubie IIpakTuueckue
padoThI padoThI

DJIEeKTPOHHbIE
(uugposbIe)
o0pa3oBaTe/ibHbIE

pecypchl

XuMus — BakHast 00J1aCThb
€CTECTBO3HAHUS U

11 5

HpaKTI/I‘—IeCKOI\/'I JACATCIIBHOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

9eIoBeKa
BermiectBa 1 xumuueckue
1.2 . 15
peakun
Hroro no pazneny 20

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

Pasngea 2. Baxxaenm

Boznyx. Kucnopon.

2.1
ITonsaTHE 00 OKCHIAX

6

€ NMPEACTABUTEC/IM HECOPraHU4Y€CKUX BEIIECTB

bub6mmoreka [JOK
https://m.edso0.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

29 Bonopon. Ionsitue o 8 bubmmorexa [IOK
KHMCJIOTax M COJISIX https://m.edso00.ru/7f41837c

93 Bopa. PactBopsl. [lonsitue 5 bubmuoreka [JOK
00 OCHOBaHUSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl

24 HEOPTraHUYECKHUX 11 bubmmorexa LIOK

. https://m.edsoo.ru/7f41837c
COEIMHEHUI
Hroro no pazneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux 3j1emeHToB /I. . Menaesneena.

Ctpoenue

[Tepunoanueckuii 3aKOH U
[Tepuoanueckas cucrema

aToMOB. XuMH4YecKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbLHbIE pPeaknumn

3.1 XUMHYECKHUX 3JIEMEHTOB /[. 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
N. Mennene-eBa. CTpoeHue
aToma
XHUMHYECKas CBS3b.
39 OkucauTenbHO- 8 bubmuoreka [JOK
' BOCCTaHOBUTEJIbHBIC https://m.edso00.ru/7f41837c
peaknuu
bubmuoreka [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOIT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (itcpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BenecTBO M XUMHYECKHEe peaKu
[loBTOpEeHue u yrioyonenue 3HaHUN bubnmnorexka HOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peaxiui https://m.edso0.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubnuotexa [HOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoteka [JOK
' snemeHToB VIIA-rpymnmsl. ["amoreHst https://m.edso00.ru/7f41a636
- Ob6mas xapz\lflTIszcha XéIMI/I‘leCI(I/IX A BuGmorexa LIOK
: JIEMEHTOB -TPYIIIBIL. au
DTIENCHTO Py cpa i ee https://m.edso0.ru/7f41a636
COCTMHEHUS
s | e x| . Dok
' DIICMEHTO PYHIbL. A30T, @Ochop https://m.edsoo.ru/7f41a636
COETMHEHUS
: JIEMCHTOB -TpYIIIEL. YT "
. pyn poA https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COSANHECHUS
Hroro no pazueny 25
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO0111e CBOMCTBA METAJNIOB 4 bubnuorexa LIOK
https://m.edsoo.ru/7f41a636
bubmuorexa [JOK

3.2 BaxHeiine MeTauibl ¥ UX COSTUHEHUS 16 https://m.e dS(I)lo.ru 17§414636

Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubamorexa LOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos Hcnoab3oBanue
uudgposoro
U
aHAJIOT0BOTIO,
N oGopyxoBaHus DJIeKTpOHHbIe HU(POBbIE
wn Tema ypoka Beero KonTpoabubie  IIpakTHyeckue IeHTpa o0pa3oBaTte/ibHbIC
padoThI padoThI €CTECTBCHHO pecypcel
HAY4YHOH U
TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touka
pocTtay
1 [Ipeamer xumun. Pons xumuu B 1 bu6nmorexa LIOK
JKU3HU YeI0BeKa. Tena u BenecTna https://m.edsoo.ru/ff0d210c
5 Ilonsarue o MeTonax O3HAHUS B 1 bubnunoreka LIOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[TpakTryeckas padora Ne 1
3 «[IpaBuna paboTs! B 1abopaTopuu 1 bubmuoteka [IOK
U IpUEMBI 0OpaIICHUS C https://m.edsoo.ru/ff0d23dc
1abopaTOPHBIM 000PYTOBAHUEM)
4 HucTeie BelecTBa U CMECH. 1 JaTHHK TeMmepaTyphi bubnuoreka [{OK
CriocoObI pa3jieneHus cMecei patyp https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 «5;“2:;(:;: ycl:hI;ZcZI”:a(H; npumepe 1 JaTuuk TemrepaTypbl bubmorexa LIOK
g N PHMEp patyp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOU COJIM )»
but6mmorekxa [IOK
6 ATo oJie 1
TOMBLH MOJCRYIIR! https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE IIEMEHTBI. 3HAKU BuGmiorexa 1IOK
7 (CUMBOJIBI) XUMHUYECKUX 1

3JICMCHTOB

https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubnunoteka LIOK

8 Hpoctere i croxsbie peitectea https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
BEIECTB. XUMHUUECKas GopmyIa. bubnmnoreka HOK
10 BasieHTHOCTH aTOMOB XEI)ME‘ICYCKI/IX Jlainic TeMiepatyphi https:// m.edS(I)lo.ru/fdeZeae
HIIEMEHTOB
OTHOcuTENbHAS aTOMHAs Macca.
11 OTtHocHTenbHASE MOJIEKYJISIPHAS bubamorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10151 XUMHYIECKOT0 bubnunoreka LIOK
3JIEMEHTA B COCIUHCHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJib. bu6nunorexa LIOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
JlaTuuk
14 dusnueckue 1 XMMUYECKHe TeMITEpaTypHI, bubnmorexa LIOK
SIBJICHUS. XMMUYECKasi peaKius aNEeKTponpoBoHOCTH,  https://m.edsoo.ru/ff0d37fa
pH
JlaTuuk
15 [Ipu3HaKu U yCIOBUS MPOTEKAHUS TeMITEpaTypHI, bubnmorexa LIOK
XUMHYECKUX PeaKIni aneKTponpoBoaHocTH,  https://m.edsoo.ru/ff0d3al6
pH
Jatuuk
16 3aKOH COXpaHEHHUsI MacChl TeMITEPaTYPHI, bubnmorexa LIOK
BEIIECTB. XUMHUYECKUE YPABHEHUS ANIEKTPONPOBOIHOCTH,  https://m.edsoo.ru/ff0d3b88
pH
Brranciienust Komu4ecTBa, Macchl BuGmorexa [IOK
17 BEIL[ECTBA 10 YPABHEHUAM

XAMHYECKHUX PEaKUi

https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d323c
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Knaccudukanus XuMrHaecKkux

18 caKuuii (coeuHe bubnuorexa [{OK
ui WHEHHS
peaith A ’ https://m.edsoo.ru/ff0d3f34
pasoKeHUs, 3aMeleHUs, 0OMEHA)
M. B.JI — yu&HBbIi-
19 5H Hm:rioiziO];Gogq ZI:{I;ZH bubmorexa LIOK
) et . https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3alus 3HAHUI
K 6ota Nel
0 ) ];):Tpe(:'lbl;aﬂ pa OTEL CI: eHo TEeMe BuGmorexa [IOK
TBA ¥ XUMHUYECKU
R https://m.edsoo.ru/ff0d4290
peaxium»
B — .C
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemiectBo. O30H
®PusnyecKkue 1 XUMUIECKUE JaTtunx
99 CBOICTBA KUCIIOpOJia (PEaKIHU TEMIIePaTypPHl, bu6mmoteka [JOK
okucieHus, ropenue). IToustre 06 aJIeKTpoInpoBogHOCTH,  https://m.edsoo.ru/ff0d4614
oKcuaax pH
Jatuuk
CrniocoObl noy4eHus KUCIopo/ia B
23 1ab0paToOpuu ¥ MPOMBIIUIEHHOCTH TEMICPATYPEL, bubmmorexa LIOK
patop P ' AIIEKTPONPOBOIHOCTH, = https://m.edsoo.ru/ff0d497a
[TpumeHeHne KUCIOpOIa
pH
Tee;mOBoﬁ 30(1)(1)612 zHMI/meCKOﬁ Tarank
KIIUH, TOHSTH
o4 P . I:) ’ ecKo ABHe TEMITEPATYPHI, bubmunoreka [IOK
TEPMOXHUMHUYECKOM YpaBHCHHUU
P P ’ AJIEKTPOIIPOBOIHOCTH,  https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUYCCKHUX -
peaKImsx p
Jatuuk
TonnuBo (He(Th, yroiab U METaH).
25 3arpsisHeHHE BO3AyXa, CIIOCOOBI TEMIICPATYPEL, bubmmorexa LIOK
P AR, SIIEKTPONpOBOAHOCTH,  https://m.edsoo.ru/ff0d4cda
€ro MpeIOoTBpaICHUS
pH
26 [TpakTrueckas padora Ne 3 mo JaTank bubnuoteka [JOK
teme «Ilonmydenue u coOupanue TEMIIEPATyPHlI, https://m.edsoo.ru/ff0d4ae2
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KHCIIOPO/1a, U3yUEHUE €T ANEKTPOIPOBOTHOCTH,
CBOWCTB» pH
97 Bonopoa — a5eMeHT 1 mpocToe bub6nmoreka [IOK
BelecTBo. HaxoxieHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
Jatauk
dusnyecKrue 1 XUMUICCKHE
28 cBoiicTBa Bojopoaa. [Ipumenenue TEMIICPATYPHL, bubmorexa OK
3JIEKTPOIIPOBOIHOCTH,  https://m.edsoo.ru/ff0d4dd0
BOJIOpO/A
pH
Jatauk
29 [ToHsiTHE O KUCIOTAX U COJIAX TEMUCPATYPHL, bubmrorexa LIOK
AJIEKTPOIIPOBOAHOCTH,  https://m.edsoo.ru/ff0d50d2
pH
Jatuuk
30 CniocoObI moy4eHus BOAOpoia B TEeMIEPaTyphl, bubnnorexa [JOK
naboparopuu AJIEKTPOIIPOBOAHOCTH,  https://m.edsoo.ru/ff0d4ddO
pH
Jatuuk
[IpakTuueckas padora Ne 4 o
31 teme «l[lonmydenue u cobupanue TEMICPATYPB, bubmorexa LIOK
. ANEKTPONpoBoHOCTH,  https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUEHHE €r0 CBOMCTBY pH
39 MounsipHblii 00BEM Tra3oB. 3aKOH bubnmnoreka HOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0bEMa, KOJIMUeCTBA
33 BEIIECTBA ra3a Mo ero U3BECTHOMY Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Boruncnenus 006EMOB ra3oB 1Mo
34 YPaBHEHUIO PEaKIIMU Ha OCHOBE bubmmoreka [JOK
3aK0HA 00BEMHBIX OTHOIIICHUH https://m.edsoo.ru/ff0d5708
ra3oB
35 du3nyeckrue U XUMUYECKUE JlaTuuk bubnunoteka LIOK
CBOWCTBA BOJIbI TEMIIEPATyPHl, https://m.edsoo.ru/ff0d587a
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3JEKTPONPOBOJHOCTH,
pH

Cocras ocHoBauuii. [Toustre 00

bub6nmoreka [IOK

36 H
WHIMKaTOpax Harmicp https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTeb.

37 Hacreinienabslie 1 HeHACHIIIIEHHBIE bub6nmoreka [IOK
pacTBOpbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PACTBOPE
[TpakTrueckas padora Ne 5 mo

JlaTuuk

38 Teme «lIpuroroBieHue pacTBOpPOB TeMIIEDATVDLL bubnuoreka [{OK

C onpeaenéHHON MacCOBOM ToJei pPatypel, https://m.edsoo.ru/ff0d5eba
. 3JICKTPOTIPOBOTHOCTH
PacTBOPEHHOTO BEIIIECTBAY

39 KonTtponsHast padora Ne2 o treme Bbu6mmoteka [JOK
«Kucnopoza. Bomgopoa. Boma» https://m.edsoo.ru/ff0d6342

40 OKcHIIBL: cOCTaB, KIIaCCU(UKAIINS, bubnunoreka LIOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHnue u xXuMu4eCcKue Aarin

qu TEMIIEpaTyphl, bubmuoteka [IOK
41 CBOMCTBA KMUCJIOTHBIX, OCHOBHBIX U
aneKTponpoBoaHocTH,  https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB
pH

42 OCHOBaHUS: COCTaB, bubnuoreka [{OK
KJIaccu(UKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue n XuMHU4ECKHe bu6muoreka [JOK
CBOMCTBAa OCHOBAHMIA https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxarmus, bubnunotexa LIOK

44
HOMECHKJIaTypa https://m.edsoo.ru/ff0dfee2

JlaTuuk

45 [lonydyenue nu XxuMH4ecKue TEMIIEPATYPBH, bubmmoreka [JOK
CBOWCTBA KUCIIOT 3JIEKTPOIIPOBOIHOCTH,  https://m.edsoo.ru/ff0dfee?

pH
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Conu (cpenHue): HOMEHKIIATYpA,

46 CHOCOOBI MOJTYYECHHUS, XUMHUUECKUE Bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Jarauk
47 Pewenne skcniepuMeHTaIbHBIX TEeMIIEpaTypBl, bu6mumotexa [JOK
3aja4 1o teme «OCHOBHBIC KIIaCChl ANIEKTPONIPOBOHOCTH,  https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCIMHEHUI pH
I'enernueckas cBs3b MEK
48 KJIaCCaMHu HeopraHquCKnﬂxy buomorexa LIOK
B https://m.edsoo.ru/00ad9a50
COCTMHEHUH
49 O00011IeHNE U CUCTEMATH3AIMS bu6nmorexa LIOK
3HAHUHI https://m.edsoo.ru/00ad9cb?2
KonTtponsHast padora Ne3 o reme
50 "OCH(I:BHLIe KJ'II;CCBI brbmmorexa LIOK
. https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COCAMHEHUN
[TepBbIe TOMBITKA KIIACCH(PUKAITAU
51 XI/IISII/I‘IGCKI/IX 3JIEMEHTOB. lq)IOH;IITIHe bubamorexa LOK
https://m.edsoo.ru/00ad9ffa
0 Tpynmax CXOJTHBIX 3JIEMCHTOB
Ileproauueckuii 3aK0H U
59 [Tepuoanueckas cucrtema bubmuoreka [IOK
XUMHYECKHX 35ieMeHToB J1. 1. https://m.edsoo.ru/00ada52c
Menneneena
53 [Iepuoael, rpynmnsl, IOATPYIIIBI Bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnoreka [JOK
aTOMHBIX sfep. M3oTombl https://m.edsoo.ru/00ada342
CrtpoeHre IIeKTpOHHBIX 000JI0UeK
55 aTOMOB 3JIEMEHTOB bubnuotexa [JOK

ITepunonnueckoii cucrems! /1. 1.
Menneneena

https://m.edsoo.ru/00ada6bc
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XapakTepucTuKa XMMHUYECKOT O
AJIEMEHTA T10 €T0 MOJIOKEHUIO B

bubnunoreka LIOK

56 [Tepuomuueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U NTPAKTUKH. Bu6muotexa [JOK
. 1. MenneneeB — y4u&HbIid, https://m.edsoo.ru/00ada96e
Iearor ¥ rpakIaHuH
58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB bu6mumotexa [JOK
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas xumMu4eckas CBSI3b bubmroreia LIOK
https://m.edsoo.ru/00adac34
60 KoBanentnast nonsipuas Bbu6mmoteka [JOK
XHUMHYECKast CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHas Bbu6mmoteka [IOK
XHUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTIEHUS bubmmorexa LOK
https://m.edsoo.ru/00adae28
63 OKHUCITUTENTBHO- bubmmoteka IIOK
BOCCTaHOBHUTEIIbHBIC PEAKIINU https://m.edsoo.ru/00adb076
Jatuuk
TEMIEPaTypHl, bubmmnoreka HOK
64 OKHCIMTEIIH H BOCCTAHOBHTCIIH 3JIEKTPONIPoBOIHOCTH,  https://m.edsoo.ru/00adb076
pH
KontponbHas padota Ne4 o Teme
65 «CTp(I:eHHe aTcl))Ma. XuMuaeckas bubmmorexa LIOK
https://m.edso00.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O6001eHue 1 bubmuortexa [IOK
CHUCTEMAaTH3aIMsl 3HAHHMA https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHNE H bubnuoteka [JOK
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CUCTeEMaTHU3alus 3HaHUN

https://m.edsoo.ru/00ad9ch?2

PesepBHbIil ypok. O0001ICHNE H
cUCTEeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

68

but6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoauuecTBO 4acoB Hcnoan3oBanue
uudgposoro
"
aHAJIOTOBOI'0
N oGopyroBaHHs DJIeKTpOHHbIe HU(POBbIE
wn Tema ypoka B Konrtpoabubie IIpakTuyeckue LEHTpa o0pa3oBaTe/bHbIE
cero
padoTbI padoThbI €CTECTBEHHO pecypchl
HAYYHOH U
TEXHOJOTHYEeCKOM
HAINIPABJIEHHOCTEHl
«Touka
pocTtay»
[Tepunoanueckuii 3aKoH.
Ilepuonuueckas cucrema 1 bu6mmoreka [JOK
XUMHYECKHX DJIIEMEHTOB https://m.edsoo.ru/00adb59e
. 1. MenneneeBa
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 1 bubmuoreka [JOK
XUMHYECKHX DIIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Kimaccudnkanus n
¢ 1 bu6mmorexa [JOK
HOMEHKJIATypa
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEILIECTB
. JlaTumk
Buanl xumMuueckoii cBsI3u
TeMnepaTyphbl, bubmuorexa [JOK
Y TUTIBI KPUCTAIUTHYECKHUX 1
. aneKTponpoBoaHoCcTH,  https://m.edsoo.ru/00adbac6
peméToK
pH
Konrponsnas padora Nel 1 1
o teme «I[loBTOpeHue u
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yrayOJIeHe 3HAaHUHA
OCHOBHBIX Pa3JelioB
Kypca 8 kiacca»

aT4YnK
Knaccudpukanus A
. TEeMIIepaTyphl, bubnmoreka [JOK
6 XUMHUYECKUX PEaKLU 110
ayieKTponpoBogHOCTH,  https://m.edsoo.ru/00adbcbO
Pa3IMYHBIM NpPU3HAKAM
pH
[TonsiTue o ckopocTu Jatuuk
v XMMHYECKON PEaKIuu. TEMIIEPATYPHI, bubnmoreka [JOK
[ToHsITHE O TOMOT€HHBIX U 3JIEKTPOIIpoBOIHOCTH,  https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEaKIIMIX pH
[ToHsiTHE O XUMUYECKOM
paBHOBecun. DakTopsl, Jaruuk
8 BIIMSIIOIIKME HA CKOPOCTh TeMnepaTyphbl, bubnuoreka [JOK
XUMHAYECKON peakiiuu U aJIeKTponpoBoaHOCTH,  https://m.edsoo.ru/00adc28c
MOJ0KECHUE XUMUYECKOTO pH
paBHOBECHS
aTYnK
OKHCIUTENTHHO- A
TeMIIepaTyphl, bubnuotexa [JOK
9 BOCCTAHOBUTEIIEHBIC
aJIeKTponpoBoaHOCTH,  https://m.edsoo.ru/00adcade
peakuuu
pH
Teopus HaTunk
10 AIEKTPOJIUTUYECKON TeMIepaTypsl, bubnnoreka [JOK
mucconuaiui. CUIbHBIC U ayIeKTponpoBoaHOCTH,  https://m.edsoo.ru/00adcd68
Cl1abbIe DIIEKTPOIIUTEI pH
aT4YnK
HNonHble ypaBHEHUS A bubnuorexa [IOK
11 . TeMITepaTyphl,
peakimii https://m.edsoo.ru/00add448
AIIEKTPONPOBOIHOCTH,
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pH

XUMHYECKHAE CBOMCTBA

. Jaruuk
KHCIIOT U OCHOBaHUH B
12 N —: TEMIIEPATYPBI, bubmuorexa [IOK
. aJieKTponpoBoaHOCTH,  https://m.edsoo.ru/00add5d8
AJIEKTPOIUTUIECKOM pH
JMCCOLMALITT
XuMUYecKre CBOMCTBA
COJICH B CBETE Aarinx
13 HpeCTaBIeHHi 06 TEeMIIepaTyphl, bubnmoreka [JOK
. aJieKTponpoBoaHOCTH,  https://m.edsoo.ru/00add8b?2
AJIEKTPOITUTUIECKOM oH
JMCCOLMAITUH
JlaTunk
[TonsiTue o runponuse TEMIIEPATYPHI, bubnmoreka [JOK
14 .
conei AJIEKTPOnpoBoHOCTH,  https://m.edsoo.ru/00add9d4
pH
15 O6o00mmenue n bubmuoreka [JOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/00addd12
[TpakTuueckas padora No JlaTunk
16 1. «Pemenue TeMneparypsl, bubnunoreka [JOK
IKCTIEPUMEHTAIBHBIX 3NEKTPONpPOBOAHOCTH,  https://m.edsoo.ru/00addbfa
3a1a49» pH
KonTponbnas padota Ne2
0 TEMe
17 «DIIEKTpOIUTHYECKAs bubnuorexa [IOK
JAUCCOLHALUSL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaAKIINH B
pacTBopax»
18 OO01mmas xapakTepuCcTHKa Hatunk bubnmoreka [JOK
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rajJoreHoB. XUMHUYCCKHE TEMIIepaTyphl, https://m.edsoo.ru/00addfe2
CBOICTBa Ha mpUMepe AIIEKTPONPOBOIHOCTH,
xJjopa pH
XnopoBogopon. CossHast Hatuuk
19 KHCJIOTA, XUMAYECKHUE TEMIIEPATYPHI, bubnmoreka [JOK
CBOWCTBA, MOJyYCHHE, aJieKTponpoBogHOCTH,  https://m.edsoo.ru/00ade104
MPUMEHEHNE pH
[IpakTuueckas padota No Jlatuuk
20 2 no teme «llomyuenue TeMnepaTyphbl, bubnmoreka [JOK
COJISTHOM KHCJIOTBI, aJIeKTponpoBoaHOCTH,  https://m.edsoo.ru/00ade348
H3y4YEHHUE €€ CBOMCTBY» pH
Brruncienus o
91 YPaBHEHUSIM XUMHYECKHUX bubmmorexa [IOK
peaKIvii, €CJIH OMH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepucTHKa bubnunoreka [JOK
anemMeHToB VIA-rpymnmsi https://m.edsoo.ru/00ade64a
AnnoTponHsie
MOAU(UKAIIH CEPBI. Jatuuk
23 Haxoxnenue cepol u eé TEMIIEPATYPHI, bubnunoreka [JOK
COEIMHEHUH B IPUpPOJIE. ANIEKTPONIPOBOAHOCTH,  https://m.edsoo.ru/00ade64a
XUMUYEeCcKue CBOUCTBA pH
cepsl
C JlaTunk
24 q)zizzzszgzi’ CTPOCHHE, TEeMIIepaTyphl, bubnuorexa [IOK
. ANIEKTPONIPOBOAHOCTH,  https://m.edsoo.ru/00ade802
XUMHYECKHUE CBOMCTBA
pH
25 Oxkcuabl cepsl. CepHas Hatunk bubnmoreka [JOK
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KHCJI0Ta, (PU3NYEeCKre U
XMMHYECKHE CBONCTBA,
pUMEHEHHE

TEeMIIEPATYPHI,
AJIEKTPOIIPOBOIHOCTH,
pH

https://m.edsoo.ru/00adea28

26

27

XUMHUYECKUE PEaKI1H,
JIeXKaIue B OCHOBE
MPOMBIIIJICHHOTO CII0C00a
MOJIyYEHUsI CEPHOU
KHUCIOTEI. XUMUYECKOE
3arpsi3HEHUE
OKpY’Karollen cpeibl
COCJIMHEHUSIMU CEPBI
Brrancnenune maccoBoit
JI0JIA BBIXOJ1a MTPOJIYKTa
peakuumn

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

28

OO6m1as XxapakTepucTruKa
371eMeHTOB VA-rpynnsl.
A30T, pacipocTpaHeHue B
npupoae, GpuznuecKkue u
XUMHUYECKHE CBOKWCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adecab

29

AMMuak, ero ¢puznyeckue
U XMMHYECKUE CBOWUCTBA,
MIOJIyYE€HUE U IPUMEHEHHE

Jatuuk
TeMITepaTyphl,
AIEKTPONPOBOAHOCTH,
pH

bu6mmorexa [JOK
https://m.edsoo.ru/00adf004

30

[IpakTnueckas padora Ne
3 no teme «llomyuenue
aMMHaKa, U3y4yeHHue ero
CBOWCTB»

Jatuuk
TeMITepaTyphl,
AIIEKTPONPOBOIHOCTH,
pH

bu6mmorexa [JOK
https://m.edso0.ru/00adf180

31

A3oTHas KHucnoTa, eé€

bu6mmoreka [IOK
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¢buznveckue u
XMMHYECKHE CBOMCTBA

https://m.edso0.ru/00adf306

32

Hcnons3oBanue HUTPATOB
U COJIEH aMMOHUS B
KaueCTBE MUHEPATHHBIX
ynoopeHuii. XuMudeckoe
3arpsi3HEHUE
OKpY>Karolen cpebl
COCIMHEHUSIMH a30Ta

bubmuoreka [JOK
https://m.edso0.ru/00adf518

33

dochop. Okcun hochopa
(V) u pochopnas
KHCJIOTa, (PU3NUECKUE U
XMMHYECKHE CBONCTBA,
MOJTy4eHHe

Jaruuk
TEeMIIEPaTyphl,
AIIEKTPOIPOBOIHOCTH,
pH

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

34

35

Hcnonb3oBanue
¢docdaroB B kauecTBe
MUHEPaATbHBIX
ynobpenuii. 3arpsi3HeHne
MIPUPOJIHON Cpeibl
dbocharamu

Yraepon,
pacmpocTpaHeHHE B
npupojae, Gu3ndecKue u
XUMUYECKHE CBOWCTBA

Jatuuk
TeMIIepaTyphl,
AIEKTPONPOBOAHOCTH,
pH

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcupl yriaepojaa, ux
¢buznueckue u
XUMHYECKHUE CBOKCTBA.
DKOJIOTUYECKHUe
poOIEeMBl, CBSI3aHHBIE C

bubnmoreka [JOK
https://m.edsoo.ru/00adfebe
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okcuzoMm yriepona (1V)

VronsHas KUCI0Ta U €€

bu6mmoreka [JOK

37
cosn https://m.edso0.ru/00ae006¢
HpaKTI/IqeiKa;I pabota Ne Tarank
4 o Teme "l[lonyuenue
TeMnepaTyphbl, bubmuorexka [JOK
38 YTJIEKUCIIOTO ra3a.
aIIEKTpOnpoBoaHOCTH,  https://m.edsoo.ru/00ae027e
KauecTtBennas peakuus Ha q
kapOoHaT-uoH" P
[TepBoHayanbHbIE
0
39 l;o;{;;;lje(:mnx BEIIIECTBAX bubmmorexa LIOK
P B https://m.edsoo.ru/00ae054e
KaK O COeTUHEHUSIX
yriaepoaa
40 Kpemuuii u ero bu6nuorexa [IOK
COCTMHEHUS https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne
5. Pemienue Jatuuk
41 AKCIIEPUMEHTATBHBIX TEeMIIEPaTyphl, bubnunoreka [JOK
3aja4 1o TemMe 3NEKTPONpPOBOAHOCTH,  https://m.edsoo.ru/00ae0bf2
«Baxnenume HeMeTalIbI pH
U UX COECIUHEHUS
Kontponbnas padota Ne3
42 no teme «BaxHeitne bubmuoreka [JOK
HEMEeTaJIbl U UX https://m.edsoo.ru/00ae0el8
COEJIMHEHU S
OO01mas xapakTepuCcTHKa
THA% XApAKTEPHOTIK BuGanorexa LIOK
43 XUMHUYECKHUX 3JIEMEHTOB

— MCTAJlJIOB.

https://m.edso0.ru/00ae103e
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Meraunueckas CBsi3b U
MeTajTn4yecKas
KpUCTaJTTH4YecKast
pemérka. @uzndeckue
CBOICTBa METaJJIOB

XUMHUYECKUE CBOMCTBA Jaruuk
METaJUIOB. TeMIIepaTyphl, bubnuoreka [IOK
44 .
DNEKTPOXUMHUECKUI PsijT AIIEKTPONPOBOAHOCTH,  https://m.edsoo.ru/00ael156
HanpsHKeHUH MeTalyioB pH
Oo6mre crocoOsI
MOJTyYCHHS METAIUIOB.
11aBbl. Beruucnenus no
45 ;jpaBHeHI/ISIM XUMHYECKHX Bubmiorexa LIOK
. https://m.edso0.ru/00ae1156
peaKIuii, eciIu OUH U3
pEeareHToOB COAEPIKUT
IPUMECH
JlaTunk
46 ITonsTHE 0 KOppO3UHU TeMIepaTypsl, bub6nuorexa [IOK
METaJIOB 3MEKTPONpPOBOAHOCTH,  https://m.edsoo.ru/00ael278
pH
Jatuuk
TEMIIepaTyphl, bubnuorexa [IOK
47 [Henorrbie meTantet AIIEKTPONIPOBOJHOCTH,  https://m.edsoo.ru/00ael4b2
pH
48 OKCHIBI ¥ THIPOKCHIBI bu6mmorexa [JOK
HATPHS U KaJIHsI https://m.edso00.ru/00ae14b2
49 Illenouno3eMenbHEIC bu6mmoreka [JOK

METaJUIbI — KAJILIUN U

https://m.edso0.ru/00ae15e8
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

MarHum

Baxxueliniie coequHeHU

bu6mmoreka [JOK

50
KaJIbIHS https://m.edso0.ru/00ae15e8
51 O60061eHue u
cUCTeMaTu3alus 3HaHUH
Jaruuk
JKécTkocTh BOJBI U TEMIIEPATYPHI, bubnmoreka [JOK
52 "
CIIOCOOBI €€ yCTpaHeHHUs aneKTponpoBoaHocTH,  https://m.edsoo.ru/00ae1886
pH
[IpakTuueckas padota No Jatuuk
53 6 o reme "XKécTkocTh TEeMIIepaTyphl, bubmmorexa [IOK
BOJIbI U METOJIBI €€ ayieKTponpoBogHOCTH,  https://m.edsoo.ru/00aelae8
yCTpaHeHus " pH
bu6mmoreka [IOK
54 A 7
FHOMIHIH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe cBOMCTBA bu6nuorexa [IOK
OKCHJIa M THJIPOKCHUIA https://m.edso0.ru/00aelc64
Jatuuk
56 Keneso TEMIIEPATypHI, bubnuorexa [JOK
ANIEKTPONIPOBOAHOCTH,  https://m.edsoo.ru/00ae1d86
pH
Jatuuk
OXCHIBI, THIPOKCHIBI H
TeMnepaTyphbl, bubmuorexa [JOK
57 conu xkene3a (I1) u xenesa )
() aNieKTponpoBogHOCTH,  https://m.edsoo.ru/00ae35e6
pH
O600mmenue u Hatn
58 . TeMITepaTyphl,
cUCTeMaTu3alus 3HaHUH
AIIEKTPONPOBOIHOCTH,
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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

pH

59

[IpakTrueckas padota No
7. Pemenue
AKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe
«BaxHenme MeTaJIbl U
UX COEJIMHEHUS

Jaruuk
TEeMIIepaTyphl,
AJIEKTPONPOBOAHOCTH,
pH

bubmuorexa [JOK
https://m.edso0.ru/00ae3de8

60

61

Beruucnenus no
YpaBHEHHUSM XUMHUYECKUX
peaKkuuii, €ciii OJUH U3
peareHTOB J1aH B U30BITKE
WM COAEPKUT MIPUMECH.
Brruncnenus maccoBoit
JI0JIA BBIXOJ1a MIPOJIYKTa
peakuumn

O6001mmenue u
CUCTEMaTHU3als 3HAaHUI

bubmuoreka [JOK
https://m.edso0.ru/00ae1750

62

Kontponbnas padota No4
no teMe «Baxxueiine
METaJUIbI U UX
COCIMHEHUS

63

64

BemectBa u marepuassl B
MOBCEIHEBHOMN KU3HU
YyeJioBeKa

XUMHUYECKOe 3arpsa3HEHNe
OKpY>KaloIleu cpeibl

JlaTunk
TeMnepaTypsbl,
BJIEKTPONPOBOHOCTH,
pH

but6mmorexa [{OK
https://m.edso0.ru/00ae3f50

bubmuorexa [JOK
https://m.edso0.ru/00ae4270
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

65 Ponb xumuu B perienun 1 bubmmorexa [IOK

HKOJIOTHYECKUX MTPOOIEM https://m.edso0o.ru/00ae4270
P i .

B . https://m.edsoo.ru/00ae0d0a
crcTeMaTH3allus 3HAHU

B . https://m.edsoo.ru/00adb33c
cHCTEeMaTH3allus 3HAHUI

B . https://m.edsoo.ru/00ad9cb2
CHCTeMaTH3allns 3HAHUH

OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME
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YuyeOHo-MeTOAMYECKOE O0ecnieueHre 00Pa30BaTeJIbLHOIO Npouecca
Oobs3aTesibHbIE YUeOHbIe MATEPHAJIBI IJISI YYEHUKA

MeTtoauyeckue MaTepuabl 1Jis1 YHUTes
Hudposbie 00pa3oBaTe/ibHbIE peCypPchbl H PeCYPChl CETH UHTEPHET

MarepuajibHO-TeXHHYecKasi 0a3a
1. [udposslie nadopatopust: wianmeT (I1K), Jlarunk Beicokoit Temmnepatypsi -200

...+1300; Iy snexrponpoBogumocTH; Inektpoa pH; JlaTuuk Temneparypsl MiIaTUHOBBIHN -40

...+180.
2. KoMIuIeKT XuMH4YeCKOoro JIabopaTopHOro 000pyA0BaHUS (MUHUMAIBHBIN).
Becer nabopatopuslii anekrponHsie 10 200 r.
CnuproBka nabopaTtopHasi.
Boponka koHnueckas.
CrekIissHHas NaN0YKa.
[Tpo6upka I1X-14.
Crakan Bbicokuii ¢ HocukoM BH-50 ¢ meTkoii.
[wmmaap u3meputenbHbIi 2-50-2.
[lItatuB (moacraBka) 11 mpoodupok Ha 10 rHe3.
Hepxarens 11t IpoOOUPOK.
[Hnatens (10xKa A 3a00pa BEIIECTB) Y3KUH.
Pa3gaTouHbIil 10TOK.
Ha6op ¢akoHOB 17151 XpaHEHHs] pAaCTBOPOB U PEAKTUBOB.
[mmmaap u3mepuTenbHbIi ¢ HocukoM 1-500.
Crakan Bbicokuii 500 mu.
[marens (oxkeuka Juist 3a00pa BEUIECTB) ITUPOKHIA.
Habop epieii 11t MBITBS TIOCY/IBI.
Xauar.
Pe3nHOBBIE IEpUATKHU
3alUTHBIE OYKH.
I'oprouee 11 CIUPTOBKH.
OuUIbTPEI OyMaXKHbIC

3. KoMIUIEKT XUMHUYECKHX PEAKTUBOB (MUHUMAIIbHBIN).

1 Anmromunuii I'panyiib

2 XKenezo Ctpyxka

3 Huuk ['panynsl

4 Menb IIpoBonoka

5 Okeun meau (11) Iopomrox

6 Oxcupn maraus [lopomok

7 Okcun amomunus [Topomok

8 Oxkcupg kpemuus [lopomok

9 Consnas xucnora Pa3z6aBneHHbli pacTBOp
10 Cepnas kucnora Paz6aBneHHbII pacTBOp
11 I'mapokcun Hatpust/ TuIpOKCcH ] Kaaus PactBop
12 'mppoxkeun kaneuust PactBop

13 Xnopun Hatpus/ xyopun kanust PactBop
14 Xnopun nutus Pacteop

15 Xnopun xaneuusa PactBop
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16 Xnopun meau (I1) PactBop
17 Xnopun amtomunus PactBop
18 Xnopun xenesa (1II) PactBop
19 Xnopua ammonust PactBop
20 Xnopun 6apust Pacteop (e 6osee 5%)
21 Cynwdar Hatpus/ cynbdat kamus PactBop
22 Cynndat maruust PactBop
23 Cynbdar menu (IT) PactBop
24 Cynnbdar xenesa (II) PactBop
25 Cynbdar nunaka/ cynbdat anmromunaus PactBop
26 Cynbdar ammonwmst PactBop
27 Hutpat Hatpus/ HUTpat Kayms PactBop
28 Kap6onat Hatpusi/ kapOoHaT kanusi PactBop
29 KapOonat xanbius/ kapOoHAT Maraus Mei, Mpamop
30 I'mnpokapOonart HaTpust/ ruIpoKkapOoHaT Kanus PactBop
31 ®ocdart Hatpust/ pocdat xkamus PactBop
32 Bpomun Hatpust/ 6pomun kanus PactBop
33 Woaun HaTpus/ Hoauna kanus PactBop
34 Hutpart 6apus Pactop (He 6omee 5%)
35 Hutpat xanbuust PactBop
36 Hutpart cepebpa PactBop
37 Ammuak PactBop
38 I[lepoxcua Bogopona Pacteop
39
WNuaukaTopsl (METHIIOpaHXK, JAKMYC,
dbenondTanenH)
PactBOp
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