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INOACHUTEJIBHAS 3AIINCKA

[TporpaMMa o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalibHON
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIICTILUU NPENoJaBaHus y4eOHOro mpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYeHHS,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIMXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpKAHUE, IIPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpHUPOBAHHE 10 pa3jesiaM U TeMaM IPOrpaMMBbl 110 XUMHH, OIpeIeseT KOJIUYECTBEHHbIE
Y KQueCTBEHHbBIE XapaKTEPUCTUKHU COAECPKAHUSL, PEKOMEHIYEMYIO [10CIIEJ0BATEIbHOCTD U3yUEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO mpoliecca,
BO3PaCTHBIX 0COOEHHOCTEN 00yUaIoOUINXCs, ONPEAENISIET BO3SMOKHOCTHU NMPEAMETA JIJIS peaiu3aluu
TpeOoBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl HA YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHusi, a TaKke TPeOOBaHUN K pe3yibTaraM OOydYeHHs] XUMHH Ha
YpOBHE IIeJiel M3y4eHHUs MpeIMeTa U OCHOBHBIX BUJOB y4eOHO-II03HABATEIbHON AESITENbHOCTU
00yyJaromerocs no OCBOCHUIO0 y4eOHOTO COACpIKaAHUS.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MPEJICTABICHUA O MAaTEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (HOPMUPYEMBIC XUMHUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLIUU BEIIECTB B PUPOJIE, O MYTIAX
pelieHus Ta00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOrHYEeCKON 6€3011acCHOCTH, TPOOIJIEM 3IPaBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peann3aliii BO3MOXKHOCTEH JJisi caMOpa3BUTUA U (POPMUPOBAHUS KYJIbTYPBI
JMYHOCTH, €€ o011el n (yHKIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEN O0y4Yaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4yeOHOW  JCATENHbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJIHEBHOM IJKU3HHU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUU
€CTECTBEHHO--HAyYHON TPaMOTHOCTU 00YYaOIINXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOIO OTHOIICHUS K ECTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPHUPOJE, K UEIOBEKY, BHOCHT CBOW BKIaJ B DJKOJOTMYECKOe OOpa30BaHUE
oOyyJaronuxcs.

JlanHble HampaBiieHUss B OOyYEHHU XUMHUHU 00ECIEeUMBAIOTCS CHEIU(PUKON colepiKaHus
y4eOHOT0 MpeIMeTa, KOTOPbIH SIBIISIETCS NIEAarorn4ecky aJanTHPOBaHHBIM OTpakeHHEM 0a30BOM
HayKHd XUMHUU Ha ONpeeIEHHOM JTare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHHS OPUEHTHPOBAH Ha OCBOEHHE
00y4JarIIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMHHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJICITBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepaHus MPOrpaMMbl MO0 XHUMHH C(HOPMHUPOBaHA HA OCHOBE CHUCTEMHOTO
nonxona k e€ mzyueHuro. CopepiaHHe CKJIQJbIBAETCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPTraHW30BaHbl MO0 MPUHILUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOCHUH aToMa U XMMHUYECKOH CBSI3H;

— IPEJCTAaBICHUN 00 AIIEKTPOTUTHIECCKON JUCCOIUAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE ASMIIMPHUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEI0OBATEIBHO OT OJJHOT'O YPOBHS K APYTrOMY, BBITTOJIHSS
GbyHKIUN OOBSICHEHHS U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO
MPUMEHEHHUS U MOTYUYEHUS U3yUaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XHMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUSI K HAyYHOMY 3HaHHUIO U METOJIaM [03HaHus B Hayke. M3yueHue xumun
IPOMCXOIUT C MPUBIICUCHUEM 3HAHHU U3 paHee U3YUECHHBIX Y4eOHBIX IpeaAMETOB: « OKpyKaroImuit
Mupy», «buonorus. 5-7 knacce» u «dusnka. 7 Kiacey.

[Tpu u3yueHNn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKON HAYKH KaK
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3afaya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHHUH, JIOCTYMHBIX OOOOMIEHWH MHPOBO33PEHYECKOT0 XapakTepa, s3bIKa HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHpPOBAaHMM W PA3BUTUU TIO3HABATEIIbHBIX YMEHUW W HMX TNPUMEHEHMH B Y4eOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOGHUHU MPaBUI OE30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMmHupoBaHUE MHTEIIEKTYyalbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHITHIO DEUICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMAaTH4YeCKOe MpUOOIIEHHE O0O0y4aroIuxcsi K
CaMOCTOSITEJIbHOW  ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOAaM  IO3HaHWI,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS PA3IMYHbIX BUJOB JIESTEIBHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHclie yMEHHUH OOBSCHATH U OIICHUBATh SIBICHUS OKPYKAIOIIETO MUPA, UCIIONIb3YS 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, TPUMEHSITh WX TMPHU pPEIICHUU TPoOJeM B MOBCEIHEBHOM
JKU3HU U TPYIOBOM JESATEINbHOCTH;

— (opmupoBaHue y 00yyaromuxcs ryMaHUCTUYECKUX OTHOUIEHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 3JI0POBbA M OKPYKAIOUIEH MPUPOTHON
Cpensbl;

— pa3BUTHE MOTHUBAIIUHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIHTAHHIO
Ha OCHOBE YCBOGHHS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUINIETO0 00yUeHHUS.

[Tporpamma pa3zpaboTaHa B COOTBETCTBUU C yueOHBIM Mm1aHoM MBOY «2-MuxaitnoBckas
COII» nns ypoBHS OCHOBHOTO OOIIEro 00pa3oBaHUsS C HCIOJIB30BAHUEM COBPEMEHHOTO
000pyI0BaHUs [IEHTPA ECTECTBEHHO-HAYYHOU HampaBieHHOCTH « Touka poctay.

Ha 0a3e uentpa «Touka pocta» obecriedynBaeTcs peainsaliys 00pa3oBaTelbHbIX TPOrpaMM
€CTECTBEHHO-HAYYHOW HAIIPaBICHHOCTH, pa3pabOTaHHBIX B COOTBETCTBUU C TpPeOOBaHUSIMHU
3aKOHOJATENIbCTBA B chepe oOpa3zoBaHUs U ¢ YUETOM pekomeHaauui denepaabHOro oneparopa
y4e0HOTO mpeaMeTa « XUMHUSD.

Hcnonp3zoBanne o00pyoBaHus MeHTpa « Touka pocTay Mpu peaausamnuu JaHHOW pabodeit
IIPOrpaMMBbI NTO3BOJISIET CO3JaTh YCIOBHUS:

* ISl pacIIMPEHUs COAEPKAaHUS IKOJIBHOTO 00pa3oBaHMUs;



* JUTS TIOBBIIICHHUSI TTO3HABATEIILHOW aKTUBHOCTH OOYYarOIIUXCS B €CTECTBEHHO-HAYYHOU
obnacru;

* JUTSl pa3BUTHS JIMYHOCTU peOCHKA B TpOIecCe OOYYCHHUsT XHUMHH, €r0 CIIOCOOHOCTEH,
(dbopMHpOBaHHUS U YAOBIECTBOPEHHSI COLIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* I paboOTHl ¢ OJNAPEHHBIMU IIKOJEHUKAMU, OPTaHU3allMK WX PAa3BUTHS B Pa3IMYHBIX
obmactsax 00pa3oBaTeNbHOM, TBOpYECKOW JAesTenbHOCTH. [IpuMmeHsisi oOoOpyloBaHHE ILIEHTpa
«Touka pocra» W KaOWHETa XMMHUU Ha YPOKAaX, y4allUecss CMOTYT BBIIIOJHHUTDH JIA0OPaTOPHBIC
paboThI U AKCIEPUMEHTHI IO IPOTpaMMe TpeaMeTa « XHUMHUsD», a TAKKe TMOATOTOBUTCS K caaye
'MA

OO1miee 4nciio 4acoB, OTBEACHHBIX I M3YYEHUS XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHA B CUCTEME HayK. Tena u
BeuiecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosinue Bemects. [lonsaTue o meronax
no3HaHus B XxuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesieHus cMeceil.

ATOMBI U MOJEKyIbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJBI XMMHUYECKUX 3JIEMEHTOB.
[IpocThie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckast popmyra. BaTeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 1011 XMMHUYECKOI'0 3JIEMEHTA B COEAMHEHUH.

KonuuecTBo Bemectsa. Moib. MonspHas Macca. B3auMocBsi3b KOJIMYeCTBa, MacChl U YKciia
CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€Tel mo popmynamMm XUMUYECKHX COCTUHEHUH.

Ousnyeckue M XUMHUYECKHUE SIBJICHHS. XHUMHUYecKas peakuus U e€ MpPU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYecKUe ypaBHeHus. Knaccudukanums XMMUYECKUX PEaKInui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0#, mpaBmiaMu paboThl B jabopaTropuud U mpuéMaMu
oOpareHust ¢ 1abOpaTOpHBIM O0OpYIOBAaHUEM, M3yUCHUE M OMHCAaHWE (U3UUYSCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKkux (IJIaBIeHruEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHIE Mela C KUCIOTOW) SIBJICHH, HAOI0IeHIE U
ONHUCaHUE NMPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaAKIUi (pa3ioKeHHe caxapa, B3auMOICHCTBUE
CEpHOHN KHUCIOTBHI C XJOpuaAoM Oapusi, pasioxeHue ruapokcunaa menu (ll) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pacTBopoM coiu Meau (1), mzydenue crocoOoB pasjieneHus CMecei:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, JUCTUIULINS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME Pe3ysbTaTOB MPOBEICHUS
ONbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIEeH MOJIEKYJ
(1rapocTep’KHEBBIX).

Baskneiiiue npeacraBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxmeHue Kuciaopoaa B mpupoje, GU3HUecKue i XUMUIECKHE CBONCTBA (PEAKIIUH TOPEHHS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIyd4eHHsS KHCIOpoJa B Jlaboparopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIIOpO/1a.

TemmoBoit A(PekT XUMHUYECKOW pEeaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
OHAOTEPMUYECKHE peaKkluH. TOMIMBO: yroib M MeTaH. 3arpsA3HEHHE BO3AyXa, YCHIIEHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bogopon — anemeHT u npoctoe BeniecTBo. Haxoxnenue Boiopoaa B mpupoje, husnueckue
U XUMUYECKHE CBOMCTBA, MIPUMEHEHHUE, CIIOCOOBI MoTy4YeHus. KuciaoTel u comnu.

Moutsipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJA. OXxpaHa W OYHCTKA
MPUPOIHBIX BOJ.

Knaccudukanust uHeopranmyeckux coeauHeHnid. Oxcuasl. Knaccudukamus OKCHIOB:
cojieoOpa3zyromue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U Heconeobpa3zyromue. Homenknarypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydueHue okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @uU3MYECKHME U XMUMHUYECKHE CBOMCTBAa OCHOBaHWU. llomyueHwue
OCHOBAHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kuciort.

Conu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
coJiei.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBECHHOE OMpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, MOIyYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHHUS M IMpEKpaIIeHUsi TOpeHus (mmoxapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOHpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOjOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPHUAIIOB), HAOM0IeHUE 00pa3lloB BEIIECTB KOJIMYECTBOM 1
MOJIb, WCCJIEIOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C Pa3JIMUYHON PaCTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUlaMH (HAaTpUeM U KajbliieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3anmojeiicTeus okcuaa meau (I1) ¢ pactBopoM cepHOil KHCITOTBI, KUCIIOT C METallIaMH, peakuit
HEUTpAJIU3aLUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAaHH, BBITECHEHUE OJIHOTO METaJIa APYTUM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeilmme Kiaccsl
HEOPraHUYECKUX COCIMHEHUI.

Iepuoauyeckuii 3axkon u Ilepuoanmyeckasi cucremMa xummuueckux djementos . U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKas CBA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKH KIaCCH(PUKAIIMN XUMUUECKHUX IeMeHTOB. [[oHATHE O TpyHIax CXOMHBIX
AIIEMEHTOB (IIETIOYHBIE U IIET0YHO3eMeNbHbIE METAILIbI, TaJOTeHbl, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBbIEe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3NYECKUH CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIbI SJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M30Tombl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
obosouek aroMoB TepBbiXx 20 xumuueckux diemeHTOB Ilepuommueckort cucremsr J[. U.
MenpaeneeBa. XapakTepUCTUKa XMMUYECKOTO 3JIEMEHTA MO €ro MoJioKeHuto B Ilepuoanueckoit
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYyINaM U Mepruoam.

3nauenue [lepuogmueckoro 3akoHa u Ileproanyueckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn.

HM3ydeHrue oO0pas3IloB BEMIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE THUIIPOKCHIA
[MHKa C pacTBOpPaMu KUCIOT W IIEJ0uYel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHue, peakiiuu pa3ioKeHUs, COSTUHEHHUS).

Mescnpeomemnuie ceazu



Peanuszanus MEXNpPEAMETHBIX CBA3CH NPU U3yYEHUU XMMHHU B § KJIACCE OCYLIECTBISAETCS
yepe3 UCIO0Ib30BAHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX MIOHATHI, TaK U MMOHSATUH, SBISIOIIUXCS
CHUCTEMHBIMU JJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOT'O [IUKIIA.

OO0111e ecTeCTBEHHO--HAYYHbIE IIOHATHS: HAYYHBIN (pakT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(uKauus, NEepUOJUYHOCTb, HAONIOJEHHE, HKCIEPUMEHT, MOJEIUPOBaHHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHWI, HW30TOIBL,
paZlMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUECKUN 3apsl, BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MUYECKHE BEJIMYMHBI, €IUHHIBI W3MEPEHUs, KOCMOC, IJIaHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
MCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmomuueckas cucrema xumMuyeckux »syemeHros /[l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kaaus, KajblUs U UX COCAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [lepruondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHUH, TeHEeTU4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBY
Y4aCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3((DEKTY, 10 N3MEHEHUIO CTEIIEHEH OKUCIICHUS
XMMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
HHI0TEPMUYECKUE PEAKIIMU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTHe 06 0OpaTHMBIX M HEOOPATUMBIX
XUMHUECKUX peakiusx. [IoHATHE O TOMOTreHHBIX U TeTepOreHHbIX peakuusx. [loHsTue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBeCUH. DaKTOpPBI, BIUSAIOLINE HA CKOPOCTh XUMHUYECKON
peaKkuuy U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKIUH, 3JEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YpPaBHEHHH OKHCIIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALMU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aQHUOHBI. MexaHM3M IMCCOLMALINY BEIIECTB C Pa3IMYHbIMHU BUIaMU XUMUYECKOH cBs3U. CTENEeHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIHUTHI.

Peakuuu moHHoro o6mMeHa. YcClIOBHsS MPOTEKaHUs peakIMii HOHHOTO OoOMeHa, TOJHbIE U
COKpalll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
OpeICTaBIeHUH 00 3JIEKTPOTUTHUYECKONW auccoruanuu. KadecTBeHHBIE pPEaKlMU Ha HOHBI.
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKON peakIuu OT BO3JCHCTBHUS pa3IMYHBIX
(akTOpOB, HCCIEI0BaHHE IJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpoIllecca AUCCOLMAIIUN
KHCJIOT, 1IeJ04el 1 cosell (BO3MOKHO UCII0JIb30BAHNUE BUEO MAaTEpUAIIOB), TPOBEIEHUE ONBITOB,
WUTIOCTPUPYIOIIUX MPHU3HAKH TMPOTEKaHWs PeakIMid MOHHOro oOMeHa (oOpa3oBaHME OCajKa,
BBbIJICJIEHUE Ta3a, 00pa30oBaHUE BOJbI), ONBITOB, WILIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN (FOPEHME, pEaKlUu DPA3I0KEHUsI, COEAUHEHUS), pacllO3HaBaHUE



HEOPraHMYECKUX BELIECTB C IIOMOIIBI0 KAueCTBEHHBIX pEaKUUil Ha WOHBI, pELICHHUE
HKCIIEPUMEHTANIBHBIX 33/1a4.

HemeTtaJuibl 1 MX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenieHu okucineHus. CrtpoeHue M (PU3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHUECKHE CBOMCTBA Ha NpuUMepe xyopa (B3aMMOJEHCTBHE C MeETajulaMH, HeMeTallJIaMH,
menoyamu). Xmopoopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIydy€HHeE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelnye Xia0puabl
U UX HAXOXJIEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3MYecKHue M XUMUYeckue cBoicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oO1re Kak MpeacTaBUTeINs Kiacca KUCIOT U crieruduueckue). XUMUYECKUE peakiuy, JexKaliue
B OCHOBE IIPOMBIIIUIEHHOT'0 CII0CO0a MOJyueHuUs CEpHOM KUCIOTHI. [IpuMeHeHne cepHON KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUH B IPHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSMU CEPBI
(KMCIIOTHBIE 10°KIH, 3arPsA3HEHUE BO3/LyXa U BOJIOEMOB), CIIOCOOBI €0 NMPeI0TBPAIIECHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B Hpupoie, (U3UUEecKue Hu
XHUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro (U3N4ecKue 1 XUMUIECKHIE
CBOWCTBA, MoslyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYecKre U XMMUYECKHE CBOICTBRA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XUMHUYECKUE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnonp3oBaHWEe HHUTPATOB M COJEH aMMOHHWSI B KadeCTBE MHHEPAIBbHBIX
ynoOpeHnid. XMMHUYeCKoe 3arpsi3HEHHE OKpY’KaloIIeld Cpebl COeAUMHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIM, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Pocdop, amIoTpoIHble MOAUPUKALNN
doctopa, pusznyeckue u xummuueckue cporictBa. Okcua docdopa (V) u pochopHas kucioTa,
¢u3nveckne W XUMHYECKHE CBOWCTBA, mosydeHue. lcmonp3oBanue QocdaroB B KadecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakrtepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTENCHH OKUCIEHMs. YTIEpoJ, alJ0TPOIHbIE MOIU(UKAILIUK, PACIPOCTPAHEHUE B
npupoje, Gpusndeckre U XuMH4YecKue cBoicTBa. Axcopouus. KpyroBoport yrieposaa B mpupoe.
Oxcuapl yriaepona, ux GU3M4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTy4eHHE U TIPUMEHEeHHE. DKOJOTHYeCKUe MPOoOIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIIEHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHaT-MOHBI. Mcnonab30BaHKne KapOOHATOB B OBITY, METUIIMHE, TPOMBILIUICHHOCTH
U CEIBCKOM XO35IMCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX YIiepoja
(MeTaH, 3TaH, STHJICH, alleTUJICH, dTAHOJ, TJIHIEPHH, YKCYCHas KHCIoTa). [[pupoHbIe HCTOUHUKI
YTIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, He(PTh), MPOIYKTH UX MepepaboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [IoHSITHE O OMONOTMYECKH BaKHBIX BEIIECTBAX: )KUpax, OeNKax,
yIIA€BOAAX — W UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE €IWHCTBO OpPraHUYECKUX H
HEOPTraHMYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOWCTBA, MOJY4YEHHE U MpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHus o6 oxcuge kpemuusa (IV) u
KpeMHHEBOH kucioTe. CUIIMKAThI, UX UCIOJIB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH, Xene300eToH. IIpoGremsr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.



Xumuueckuii IKcnepumenm:

u3ydeHne o0pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, MIPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromue (U3NYEeCKue U XUMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BHUJAEOMATEpUaIoOB), O3HAKOMJIEHHE C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HaKOMJICHHE ¢ o0pasuamu ceppl M €€ COCOIUHEHHUSAMHU (BO3MOXHO HCIIOJIb30BaHUE
BUJCOMATepHaloB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluuu Ha cynb(ar-uoH U HaOIoJIeHuEe NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBAMHU a30Ta, (ocdopa W UX COoeTuHEHHUN
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THIX U pochOopHBIX ya0OpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KayeCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocaT-uoH U U3yYeHHE TPU3HAKOB UX MIPOTEKAHUS,
B3alMOJICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C Me/IbI0 (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), HW3Y4YCHHE MOJeNel KPUCTAIUIMUECKUX pemETOK anMmasa, rpadura,
¢yiepeHa, 03HaKOMIJIEHHE C IPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM
yIIEM U yCTPOMCTBOM MTPOTHUBOrasa, MojdyueHue, coOnpanue, paclio3HaBaHue U U3Y4YCHHE CBOKCTB
YIJIEKUCIOro ra3a, IpPOBEACHME KaueCTBEHHBIX peakUuil Ha KapOOHAT M CUJIMKAT-UOHBI U
W3yY€HUE TMPU3HAKOB HUX NPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKUUEH CHUJIMKATHOU
IIPOMBILUIEHHOCTH, PELIEHNE YKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «Ba)kHennme HeMeTallibl ¥ UX
COCTMHEHUS».

MeTtajiibl M X COCAUHEHUS

OO61mas xapakTepuCTHKa XUMUYECKIX 3JIEMEHTOB — METaJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B Ilepmonnueckoit cucreme xumuueckux snuemeHToB [I. M. MenneneeBa n CTpoeHHs aTOMOB.
Crpoenue MeramioB. Meraminueckass CBs3b M METAUIMYECKAs] KPUCTAUIMYECKAs pEHIETKA.
DNEeKTPOXUMUYECKUN Pl HampsikeHUH MerauioB. DU3MYECKMe W XUMUYECKHE CBOWMCTBA
MeTasuioB. O0Iue crocoObl NodydeHus: MetamioB. [IoHATHE 0 KOPPO3UM METAJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (cTanb, YyTyH, JIOPAJIOMMHMHA, OpoH3a) M HX
MIPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounbie MeTauibl: TONOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. Menpaeneesa, CTpOEHHE UX aTOMOB, HAXOXKAEHHE B Npupone. PU3NYECKUE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCIUHEHUM.

[I{erouHO3EMENBHBIE METAIUIBI MATHUN M KaIbLUI: MIOJI0KEeHNE B [leprnonnueckoii cucreme
xuMuueckux anemeHtoB . M. MenneneeBa, CTpoeHHME MX aTOMOB, HaxO0)JICHUE B IPUPOLIE.
®uU3nyecKue U XMMHUYECKHWE CBOMCTBA MarHusl W KajablHs. BakHEHIIME COCAUHEHUS KaJlbIUA
(oxcua, TUAPOKCHUL, coNHn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHS.

AmomuHuii: monoxenue B Ilepumommueckoil cucreme xuMuueckux saemeHtoB I, U.
MeneneeBa, CTpOCHUE aTOMa, HaxOXKJIeHUE B npupoae. Pusnyeckue U XUMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenue B Ilepumonnueckoit cucreme xumuueckux osnemeHtoB J[. .
MenneneeBa, CTpOEHHE aTOMa, HaxoJeHHe B npupoze. Ousznyeckne U XMMHYECKUE CBOMCTBA
xkene3a. Okeunwl, Tuapokcunsl u comu skenesa (II) m xenmesa (lll), ux cocraB, cmoiicTBa u
MIOJIyYEHHE.

Xumuueckuii IKcnepumenn.

03HAaKOMJIEHHE ¢ 00pa3liaMy METAJIJIOB U CIUIaBOB, X (PU3MUECKUMHU CBOWCTBAMU, U3YUECHHE
pe3yIbTaTOB KOPPO3HH METAIIIOB (BO3MOXKHO HCIOJIb30BAHNUE BHIEOMATEPUAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KajblMsl M HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs xKejne3a B
KHUCIoposie  (BO3MOXKHO — KCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, Kajablus, allOMUHUS, IUHKa, xene3a (1) u xenesa



(1), meau (1), HaGMOICHHE U OMHMCAHHE MPOIECCOB OKPAIIMBAHUS TIAMCHH MOHAMHU HATPHS,
Kalusl U KaJIblHs (BO3MOXHO HCIIOIH30BAaHKE BUACOMATEPUATIOB), UCCIIEIOBAHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMme «BakHeuIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamomas cpeaa

BemiectBa u Marepuaibl B MOBCEIHEBHOW KHU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OOTax H
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYXKarollel cpelibl (MpeaenbHas TOMyCcTuMas KOHLEHTPALUs
Beriects, qaiee — [1/IK). Pons XxumMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3I0B MAaTEPHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).

Meosrcnpeomemnuwie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCyIIECTBIISICTCS
yepes UCIOB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISTFOIIMXCS
CHUCTEMHBIMU IS OTICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO01ure ecTecCTBEeHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHUHTE3, Kiaccu(uKanus, MNEPUOTUIHOCTb, HAOIIOJCHHE, HKCIIEPUMEHT, MOJCIUPOBAHHUE,
U3MepeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PEeKT, TEXHOTIOT s, MaTepHAIIbI.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUYECKUI 3apsj, [POBOJAHHMKH, IOJYIPOBOJHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITNYECKAsl PEIETKA, CIUIaBbl, (PU3NUECKHUE BEIUYNHBI, €TUHUIIBI
MU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocuntes, npixanue, O6uocepa, 3KocUcTeMa, MUHEPAIbHBIE YIOOpEHMS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaANbl, TOpPHBbIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUI'al0OTCA B X0JI€ 06yquI/151 XUMHH B CAUHCTBEC yqe6H0171 ¥ BOCIIUTATEIILHOM ACATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAUIHUOHHBIMU  POCCUMCKHUMH  COLIMOKYJBTYPHBIMH U JTyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[€CTB€ npaBuJIiaMl U HOpMaMM NOBCIACHUSA U
CIOCOOCTBYIOT IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yYatOIIUXCsl.

JInuaOCTHBIC PE3YJIbTAaThl OTpaXarOT T'OTOBHOCTH 06yqafonmxcs1 PYKOBOACTBOBATHCA
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMH M paCIIMpPEHHUE OMbITa ACSITENBHOCTU Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUs XUMHYECKOW HAyKH B JKH3HU COBPEMEHHOro OOIlecTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(OpMAIUEH O MEPeAOBBIX ITOCTHKECHUSX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MNpEaACTaBJICHHUA O COLNUMAJIbHBIX HOpMax W IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIeIOBATENbCKOM, TBOPUECKOW H JAPYTMX BHJAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOU JESATEIBHOCTH MPHU BHIMOJIHEHUH YYeOHBIX, TO3HABATENbHBIX 3a/1a4,
BBITIOJIHCHHUHU XWUMHWYCCKUX OSKCICPUMCHTOB, CO3daHHUU y‘-IC6HI)IX IMPOCKTOB, CTPEMIICHHUA K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOH y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBCACHHNE U ITOCTYIIKHU CBOUX TOBapI/IHIef/'I C IMO3UIMHU HPABCTBCHHBIX M ITPABOBLIX
HOPM C YYETOM OCO3HAHUS MOCNEICTBUNA MOCTYIKOB,;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHUYECKOM  peakiuy,
COOTBCTCTBYIOIIME COBPEMCHHOMY YPOBHIO Pa3sBUTUA HAYKH W COCTABJIAIOINHWEC OCHOBY JJIA
MOHMMAaHUS CYIITHOCTUA HAYYHOW KapTHHBI MUpPA, MIPEJICTABICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3sBUTHUA NPHUPOABI, B3AUMOCBA3AX YCJIIOBCKA C HpHpOI[HOfI CpGI[OI\/'I, O pOJIM XMMUHU B MO3HAHHUU
3THUX 3aKOHOMEPHOCTEH;

IMMO3HAaBAaTCJIbHBIC MOTHUBLBI, HAIIPABJICHHBLIC Ha IIOJIYUYCHHEC HOBBIX 3HAaHUHA 10 XUMHU,
HEOOXoIuMBbIe Ul OOBSCHEHHS HaOMI0JaeMbIX IPOLECCOB U SBJICHUH, I0O3HABATENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJbTYPHI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEpPATYpOH, MTOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOyUYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIIEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

0CO3HAHME IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOILIIEHHS K CBOEMY 370POBBIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KM3HMU, OCO3HAHUE TIOCIEICTBUN M HENPUITHE BPEIHBIX MPUBBIYEK
(ynotpeOyieHusT aJKOrojisi, HAapKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHUS IPaBHI
0€30MacHOCTH NP 00PALIEHUH ¢ XUMHUYECKUMH BELIECTBAMH B ObITY M pealbHOMN KU3HHU;

5) Tpy10BOT0 BOCHIUTAHUS:

MHTEpPEC K MPaKTHYECKOMY M3y4eHHUI0 Ipodeccuil U Tpyda pa3InyHOro poja, yBaKeHHE K
TPYZy U pe3yJIbTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOJIKEHUS
06pa3013aH1/151 C y‘-IéTOM JIMYHOCTHBIX HHTCPCCOB U CHOCO6HOCTH K XHUMMHHU, O6H.I€CTB€HHI:IX



WHTEPECOB W TMOTPEOHOCTEH, yCHEemHOW Npo(hecCHOHATBbHON MeATeIbHOCTH W Pa3BUTHS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHWE K IIPUPOJIe KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHHS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil O€30MacCHOTO MOBEACHHS MIPU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYyaIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOTyYaeMble IPU U3YUECHUHN XUMUHU, JJIsl pEIICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXAIOLIEH IPUPOJHON CPEAOM, JJIsI NMOBBILIEHUS YPOBHS 3KOJOTHYECKOU
KyJbTYPbl, OCO3HAHHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeil MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MTO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLMAJIbHOMN MPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampenMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMbIE A7 (OPMUPOBAHUS
MHUPOBO33pCHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPHS, MPUHIIUI, THUIMOTEe3a, (aKT, CHCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
peaIMeTax M IMO3BOJISIFOT HAa OCHOBE 3HAHWH U3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAyYHOW KapTHMHE MUpa, U yHHBEpCAlbHbIE YydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE 00ecrednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOH 1eATeIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBePCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble jiornvyeckue 1eicTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHMI:
PacKpbIBaTh CMBICII XUMUYECKUX MOHITHH (BBIACIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABIINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMH), MCIOJIb30BaTh TOHSATHSA MJIsi OOBSICHEHHUS OTIEIBHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHUS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3M MEXKIY OOBEKTaMU
W3YYEHHUSI, CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JECTyKTHUBHBIC, MO AHAIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHMS;

yMEHHE MPUMEHATHh B Mpollecce MO3HAHHS MOHATHUS (MPEAMETHBIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIOIb3yEMblE B XUMHUHU, MPEOOPA30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHUMHYECKOM peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ay, C YYETOM O3THUX MOJENbHBIX MPEJACTABICHUN BBIBIATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YYaEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIINi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SBICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eHCTBUA:

yMEHHE HMCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHFHO TPOTHO3UPOBATH €0
pe3ynbTat, (HopMyIUpoBaTh OOOOIICHHS W BBIBOJLI MO pe3yibTaTaM IPOBEIEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Padora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH WH(POPMAITHIO PA3THIHBIX BUIOB
1 HOpM IIPECTABICHHUS, TTOTyIaeMYI0 U3 Pa3HBIX HCTOYHHKOB (HAyUHO-TIOMYJISIpHAs INTEpaTypa
XUMHYECKOT'0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(POPMAITHIO;



yMEHHE MPUMEHATh Pa3IU4HbIe METOJbI U 3aIIPOChl IPHU MOUCKe U 0TOOpe HH(popMauu U
COOTBETCTBYIOIINX JAHHBIX, HECOOXOUMBIX JIJISl BBIMIOJTHEHHS YI€OHBIX M MIO3HABATEIBHBIX 33724
onpeAeNéHHOro THIA, MPUOOpPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTUM, OBJIaJICHHE KYJIbTypOH aKTUBHOTO HUCIIOJIb30BaHUS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uH(pOpMAllMK ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ll HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
npyruMu (popmamu rpauKku U UX KOMOMHAITUSMU,

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATH B TpoIlecce yUeOHOW M HCCIEI0BATEIHCKOM
JEeSTEIIbHOCTH MH(POPMAIIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPYXKaIoLel MPUPOTHOMN CPeIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMS 3aJaBaTh BOIPOCHl (B XOA€ Auagora M (Miau) AMCKYCCHM) IO CYILECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEJCTABIATh MOJIYYEHHBIE PE3YJIbTaThl I03HABATEIBHOM I€ATEILHOCTH B YCTHBIX
M TMCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PEe3yJIbTaTOB BBINOIHEHUS XHUMHUYECKOTO
JKCIepuMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, y4€OHOTO MTPOCKTA);

yMEHHsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEILHON U
MCCJIEI0OBATENIbCKON JIEATENHOCTH TPU PEHICHUH BO3HUKAIOUIUMX IMPOOJIEeM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB W COrJacoBaHMs MO3UIUN (0OCykaeHUs, OOMEH MHEHMSIMH, «MO3TOBBIC
HITYPMBD», KOOPJIMHALIUS COBMECTHBIX JEHCTBUM, OMpEEICHIUE KPUTEPUEB M0 OLICHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1€iiCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPEAENITh UENN ACSITENIbHOCTH, INIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIUPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JIESTEIBHOCTh, BHIOMpATH
Haubosee 23 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBIIATh WJIH KOPPEKTUPOBATH MPEIIOKEHHBIA AJITOPUTM JICUCTBHI MTPY BBITIOJIHEHUH 3a/TaHHUI
C y4éTOM TONy4YeHHUs HOBBIX 3HAHUN 00 HM3yuaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIICHUBATh COOTBETCTBUE MOJYYCHHOTO pe3yJIbTaTa 3asBJICHHOW 1M, YMEHUE UCIIOIh30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIOBUHU 3a/IaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPe3yJIbTAaTOB IO OCBOCHUIO O00S3aTEIBHOTO COAEpIKAHMUS,
YCTAaHOBJICHHOTO JIaHHOW (enepalibHOM paboyeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
o0ydJalmMMUCs Hay4yHbIe 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUM, crenuduyeckue s
npeAMETHOM 00sacTh «XUMUS», BHIABI JIEATEIBHOCTH TO TOJIYYEHHIO HOBOTO 3HAHMUS, €ro
WHTEPIIPETAIMH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K xonmy obOyuenusi B 8 kjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:

® pPACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATUNA: aTOM, MOJIEKYJa, XUMHUYECKUI

9JIEMEHT, TMPOCTOE BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OZHOpOAHAs U
HEOJHOPOJ/IHAsI), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHAash M MOJIEKYJIsIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast JI0JIs1 XMMHUYECKOTO 2JIEMEHTa
B COCAWHEHHWM, MOJSIPHBII  00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COIlb,
3JIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHHS, XUMHYECKas PEaKIns, KiIacCupUKaIus
peaklMil: peakiui COeIMHEHMS], PEAKLIUU PA3JI0KEHUS, PEAKIIUN 3aMEIICHUS, PEaKIUuU
0o0MeHa, 2K30- U YHJIOTEPMHUUECKHE PEAKIINH, TEIUIOBON P HEKT peakinu, sIpo aToma,
DIIEKTPOHHBINA CIIOM aroma, aToMHas OpOWTalb, pauyC aromMa, XUMHUYEcKas CBSI3b,
MOJISIPHAsE M HEMOJIsIpHAsl KOBAJIEHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBast 10J1s1 BellecTBa (MPOLIEHTHAsSI KOHIIEHTPALIMsI) B paCTBOPE;



WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMYECKHX TMOHSATHH U TPUMEHSATH 3TH
MOHATHS NPH ONMCAHUH BEUIECTB U UX MPEBPAIICHUH;

UCTOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHUKY U COCTaBICHHS (OpPMYN BEIIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

OTIpEeIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o ¢opmynaMm, BHA XHUMHUYECKOH CBS3U
(xoBajIeHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

packpsiBaTh cMbici [lepuonnueckoro 3akona [I. M. MeHueneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHs, 3aKOHAa ABOTaJipo;
ONKCHIBATh M XapakTepus3oBaTh TabmuuHyro ¢opmy I[lepuoauueckoit cucTembl
XUMHYECKHX DJIEMEHTOB: pa3jMyaTh IMOHATUS «TJIaBHAas moarpynmna (A-rpynma)» u
«moboynas mnoarpynna (b-rpymnma)», maneie u OonblIMEe NEPUOABI, COOTHOCUTH
0003HaueHHsI, KOTOphle MMerTcss B Tabmuie «llepuonnyeckas cucremMa XHMHYECKHX
anemeHToB J[. M. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHYECKHX D3JIEMEHTOB (COocTaB M 3apsii sapa, oOllee 4YHUCIO 3JIEKTPOHOB H
pacnpeziefieHue X MO0 IEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEILIECTB, IO TEIUIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONUCAaHUE TMPUMEPAaMHU  MOJEKYJSIPHBIX  ypaBHEHUM
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOTO COCTaBa,
BO3MOYKHOCTH NMPOTEKaHUsI XUMUYECKHX MPEBPALICHUH B PA3IMYHBIX YCIOBUSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIDHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA M0 (OpMyJie COEMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PAaCUETHI IO YPAaBHEHUIO XMMUYECKOH peakiui;

IPUMEHATh OCHOBHBIE ONEpallMd MBICIUTEIbHON NEATETbHOCTH — aHAJIU3 U CHHTE3,
CcpaBHEHHE, 0000IIeHNE, CUCTEMATH3alUI0, KJIACCU(UKALMIO, BBISIBICHUE MPUUYUHHO-
-CJIEJICTBEHHBIX CBSI3eH — Ul M3Y4YEHHUS CBOWCTB BEIIECTB M XMMMYECKHX pPEaKLuH,
€CTECTBEHHO-Hay4YHbI€ METO/Ibl IO3HAHUSI — HAOII0ACHUE, U3MEPEHNE, MOJICIINPOBAHHE,
HKCIEPUMEHT (peasibHbI U MBICICHHBII);

cleZIoBaTh MpaBUJaM IOJb30BAaHUS XMMHUYECKOH TMoOCyloll H  J1abopaTopHBIM
o0opyZOBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKLHSMHU T10 BBIMOJIHEHUIO Ta00PAaTOPHBIX XUMHUUECKUX OIIBITOB 10 MOTYUYEHHIO U
coOMpaHnI0 Ta3000pa3HBIX BEIIECTB (BOJOPOJA W KHUCIOpPOAA), MPHUTOTOBJICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM I0JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOIIBIO0 MHIMKATOPOB (JIAKMYC, (heHOIPTaNCHH, METUIIOPAHK U JPYTHUE).

K konny obydeHus B 9 kiacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb CHOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTD,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHUYECKas PEaKlMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHbBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, AJEKTPOJIUTUYECKAs JAUCCOLMAIMS, PEaKUUd HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HeoOpaTUMbIE pEaKluy,



OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIUTEIb,  BOCCTAHOBHUTEIIb,
OKHCIICHHE€ M BOCCTaHOBJICHUE, AJIOTPONHs, aM(pOTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasl, HOHHAs, MeTa/IM4yecKas), KpUCTAUIMYEcKas peméTka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKUuu, HPeIelbHO JIOIyCTUMAas
koHeHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TOHSATHH M MPUMEHSTH 3TH
MOHSTHS IIPH OMUCAHUH BEILECTB U UX MPEBpaIICHHUI;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBi€HHUS (OpMysa BeElIecTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCy COCNMHEHUH Mo (GopMmyliaM, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopMyiie, XapakTep Cpelbl B BOJAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepU30BaTh Tabnuunyio ¢opmy [leproanyeckoit
CUCTEMbl XMMHMUYECKHUX OJIJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas nonarpynmna (A-
rpynna)» u «mnobouynas noarpymnna (b-rpynma)», manele u OoJsibliue NEpUOBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPBIE UMEIOTCS B IIEPUOINYECKO TaOIHIIe, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl A1pa,
o0Iiee YuCIo AIEKTPOHOB U paclpeieNieHue X MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH
o01Ire 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB SJEMEHTOB M HX COCJAMHEHUN B
npeJienax MallbIX MEPUOAO0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UITUPOBATh XUMUYECKUE DIIEMEHThI, HEOPTaHNUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YUCIYy U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
3 deKTy, M0 U3MEHEHUIO CTENEHEeH OKUCIEHHUS] XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBaTh) 0OLIMEe U crHeuuduyeckrue XUMHUYECKHe CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPK/Iasl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

COCTaBJIATh YPaBHEHUS DJIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEJIOUEl U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKIMi HOHHOrO OOMEHa, YpaBHEHUS peaKlMid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXJIY BELIECTBAaMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PEeaKIuil;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMUYECKUX MIPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMyJie COeMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

coOyofiaTh MpaBHJa IOJIb30BAaHUS XMMHMYECKOW TOCYyIoM W J1abopaTOpHBIM
o0opys0OBaHHEM, a TaKKe IMpaBuia oOpalleHus C BEIIeCTBAaMU B COOTBETCTBUU C
WHCTPYKIHUSMU TIO BHITIOJTHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOYYEHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKHUCIIOTO Ta3a);

MIPOBOAMTH PEAKIMH, MOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMI-, KapOoHar-, (ocdar-,
CHWJIMKAT-, cynbdar-, THJIPOKCHI-UOHBI, KAaTUOHbBI AMMOHHS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;



MPUMEHSTh OCHOBHBIC OMEPAIIUU MBICIUTEIHLHON NEATEIHPHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHE, O0000IEeHHEe, CHCTEeMATH3AIHI0, BBISABICHUE MPHUUYUHHO-CIEICTBEHHBIX
CBSI3eH — JUIA M3YYCHUS] CBOMCTB BEHICCTB M XMMHUYECCKHX PEaKIUi, €CTECTBEHHO-
HAYYHBIC METOIbI IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTUPOBAHNE, YKCIIEPUMCHT
(peanbHBIN U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
Ne HanmenoBanmue pa3jiesioB u Komriecrso wacos JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMbl Bcero KonTpoasmrie TipaxTiracckue oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
XuMHS — BaXkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
MPaKTUYECKOMN JIeSTeIBHOCTH https://m.edsoo.ru/7f41837c
YyesoBeKa
12 BemiecTBa 1 xumnueckue 15 1 bu6nunoreka LIOK
peakiuuu https://m.edsoo.ru/7f41837c
Hroro no pazueny 20
Pasnen 2. Baxkneiimme npeacTaBuTe/ Il HECOPraHMYECKHUX BelIECTB
21 Bosayx. Kucnopoa. [lonsitue 6 bubnmorexa LIOK
00 okcHIax https://m.edsoo0.ru/7f41837c
29 Bonopon.Ilonstue o 8 1 bubmmoreka IIOK
KHCIIOTaxX M COJIIX https://m.edso0.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmorexa LIOK
OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
HEOPraHUYeCKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro mo pasueny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux 3jemMeHToB /I. M. MenneneeBa. CTpoenne aToMOB.

Xumuueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE pPeaKIuu

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema

3.1 XHMUYECKHX di1eMeHTOB [l U. 7
Mengaene-eBa. CtpoeHue
aToma

bubnunorexa LIOK
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
https://m.edsoo.ru/7f41837c

XUMHYeCKas CBA3b.
3.2 OKUCIATEILHO- 8
BOCCTAHOBUTEIIHHBIC PEAKIIHH

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

Hroro no pazaeny 15

PesepBHOE Bpems 3

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB H TeM (uudpoBbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3znea 1. BemecTBo 1 XUMHYECKHEe PeaKuu
11 [ToBTOpeHwue u yriayOneHue 3HaHu! 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeiIOB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 8 1 1 bu6mmoreka [IOK
' XUMHYECKHE PEaKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazueny 17
Paznen 2. HemeTa/sIbl 1 HX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anoreHs https://m.edso0.ru/7f41a636
o | o ; B LOK
' PYTHIRL- &P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
bu6mmoreka [JOK
2.3 anemMeHToB VA-rpynisl. A30t, pochop u 7 1 https://m.eds00.ru/7f41a636
WX COCJTMHEHUS
vo | o oo ; 1 ,  Bomowanox
' y PYTIHEL poa https://m.edso0.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro no pazneny 25
Pa3znen 3. MeTausibl U MX COeIMHEHUS
. bubmuoreka [JOK
3.1 O61ue cBoiicTBa METaIIOB 4 hitps://m.eds0o.ru/7f41a636
3.2 Baxueiimmme MeTamibl U UX COSTUHEHUS 16 1 2 bubmorexa LIOK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 20
Pasnea 4. Xumus n okpy:kamwmas cpeaa
4.1 BemectBa 1 Matepuaibl B )KU3HU Y€IIOBEKA 3 bubmorexa LHOK

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

Hroro mo pazaeny 3

PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
Ne KoJunyecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
wn Tema ypoka Beero Kontpoabubie IIpakTHnueckue wysenus o0pasoBaTejbHbIe
padoThI padoThbI pecypcbl
1 [Ipeamer xumun. Ponb xumuu B 1 bubnunorexa LIOK
JKM3HU 4YeIoBeKa. Tena u BenecTna https://m.edsoo.ru/ff0d210c
2 ITonsTne o MeTo1ax IMO3HAHUS B 1 bu6nmoreka LIOK
XHUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
3 «IIpaBuna paboThl B 1abopaTopuu 1 bubnnorexa [JOK
U IpuEMBI 0OpaICHUS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAHUEM)
4 YucTele BemecTBa U CMECH. 1 bubmmoteka IIOK
CriocoObI pa3jienieHus cMecei https://m.edsoo.ru/ff0d26ca
S hasteromme cvecett (na mpvepe 1 Bumiorexs LIOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOM COJIN)»
bu6nmorexa LIOK
6 ATOMBI 1 MOEKYTbI . https://m.edsoo.ru/ff0d2a6c
7 XuMHU4decKue 3J1eMEHTHI. 3HaK! 1 but6mmorexa [IOK
(CHMBOJIBI) XUMHUYECKHX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BEIIECTB. XUMHUUecKas popMmyJa. 1 bubnuoreka [IOK
BajieHTHOCTh aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae
HJIEMEHTOB



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OrHOCUTEIbHAA aTOMHAs Macca.

11 OTHOCUTENBHAS MOJICKYJISIpHAs bubmorexa [IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 101151 XUMHAYECKOIO bubnunoreka LIOK
3JIEMEHTA B COCTMHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bub6nmoreka [IOK
Monsipaast Mmacca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECCKHE bubnunoreka LIOK
sBICHHS. XMMHYECKast PeaKIIust https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUSA bubnnorexa [JOK
XMMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MacChl BEILIECTB. bu6nmorexa LIOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoaIn4ecTBa, MacChl
17 BemecCTJ;z 1o yg:BHeeIfI:I/I}Ii/; - bubmorexa LHOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHMA
ApUKAAT XUMAYECKUX
18 E;Iafgmgl) (CanHHI/IHeHI/I}I - bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d3f34
pa3yioKeHUs1, 3aMeIIeHUsI, 0OMEeHa)
19 ommmaorcmer. Ovotmone n Bumorerca LIOK
) o https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alMs 3HaHUH
o
o | e s 61 o B 10K
https://m.edsoo.ru/ff0d4290
peaKIum
2| momea Knonopon e bummorera LIOK
: https://m.edsoo.ru/ff0d448e
npoctoe BeuectBo. O30H
DOu3nYeCcKue U XUMUYCCKHE
29 CBOMCTBA KHCJIOPO/Ia (peaKIuu bubnuoteka [JOK

okucneHus, ropenue). [lonstue 06
OKcHIax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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Crioco0bl MoNTyueHUsI KUCIOPO/a B

bubnunorexa LIOK

23 71a00paTOPUH U TPOMBIIIICHHOCTH. hitps://m.edsoo.ru/ff0d497a
[IpumMeHeHnue Kuciopoia — '

TennoBoii 3¢ ekt XuMUIecKoi
peaxuu, MOHsATUE O Bubmorexa LIOK

24 TEPMOXHUMHYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d4790
3K30- U SHJOTEPMUYECKUX — :
peaKIUIX
TormBo (HedTh, yrojib 1 METaH). BuGmuotexa LOK

25 3arpsi3HeHue BO3/ayXa, CIOCOObI €ro hitps://m.edsoo.ru/ff0d4cda
MPEIOTBPALIEHHUS — :
[IpakTuueckas padora Ne 3 o reme Buborexa LIOK

26 «Ilonyserme 1 cobupanye https://m.edsoo.ru/ff0d4ae2
KHUCJIOPOJa, U3YUYEHHE €r0 CBOKCTBY B :

27 Bonopox — sneMeHT 1 nmpocroe bubmmoreka [JOK
BeniecTBo. HaxoxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
Cbmvl/mecm/le U XUMHAYECKHE Bubmiorexa [IOK

28 cBolicTBa Bojgopoaa. [Ilpumenenue hitps://m.edso0.ru/ff0d4ddo
BOJIOpO/A — :

29 [TonsaTue o KuCIOTaX M COJNSIX bubmorexa OK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bI moTy4eHust BOA0POia B bubnmnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme Bubmuotexa LOK

31 «lomyserue u codupare https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3YUYEHUE €0 CBOMCTBY — :

32 MounsipHblii 00BEM Tra3oB. 3aKOH bubmuoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienus o0b€Ma, KOJIHYECTBA Bubmorexa [IOK

33 BEIIIECTBA ra3a 110 ero N3BeCTHOMY

KOJIMUECTBY BEIECTBA MWK 00BEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
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Brruucnenus 00EMOB ra3os 0o
YPaBHEHHUIO PEaKIIMU Ha OCHOBE

bu6nmmorexa [IOK

34 3aKOHA OOBEMHBIX OTHOIIICHHI https://m.edsoo.ru/ff0d5708
ra3oB

35 DOHU3NYECKUE U XUMUYECKHUE bub6nmoreka [IOK
CBOICTBa BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 bubnuorexa [JOK
UHIHKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopHUTEIb.

37 Hackinennble 1 HEHACHIIICHHEBIC bubnunoreka LIOK
pacTBOpbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pACTBOPE
[IpakTuueckas padora Ne 5 o reme

38 «IIpurotoBieHne pacTBOPOB C bubnnoreka [JOK
orpeIeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEIIECTBAY

39 KonTponsHnas padora Ne2 no teme bubmmnoreka HOK
«Kucnopon. Bogopoa. Bomay https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KiaccupuKaius, bubnmorexa LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e

41 i%%iiiinfﬂzﬂiiﬁf;ecs(ﬁoBHLIX u bubmorexa [IOK

’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHJIOB

42 OcCHOBaHUS: COCTaB, bubnuotexa [JOK
KJaccu(uKalus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuyenue u xXumuyeckue bubnuoreka [IOK
CBOWCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccuduxarmus, bubnunorexa LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2

45 [TonydyeHue u XuMHYECKHE bubnuoteka [JOK

CBOMCTBA KUCJIOT

https://m.edsoo.ru/ff0dfee2
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Conu (cpennue): HOMEHKIATypa,

46 CIIOCOOBI MOJYYCHUSI, XHMUYECKHE bubmorexa [IOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6.
47 Pemienue sxcepuMeHTaIbHBIX bubmuorexa [JOK
3a1a4 110 TeMe «OCHOBHBIC KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKUX COCAMHEHUI»
8 xancomsmoopramacon Bubmorera LIOK
N https://m.edsoo.ru/00ad9a50
COeIMHEHU N
49 O000I11IeHNE U CUCTEMATU3AIUS bu6nmorexa LIOK
3HAHUHI https://m.edsoo.ru/00ad9cb?2
o | oo e 3 o e BuGmorra LOK
o https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCTMHCHUN
SL e stewenton. Tommie Bubmiorerca LIOK
' https://m.edsoo.ru/00ad9ffa
0 TPYyIIaxX CXOJHBIX JIEMEHTOB
Ileproauueckuii 3aK0H U
52 [lepuonuueckast cucrema bubmmnoreka HOK
XUMHUYECKHX d1eMeHToB J1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuoael, rpynmsl, HOATPYIIIIBI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnoreka [JOK
aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00ada342
S5 arovion amewentos Tepmomuecroi Bubmorera LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
56 XapakTepucTuKa XUMUYECKOTO bubmuotexa [JOK

3JICMCHTA I10 €I'0 IIOJIOXKCHHIO B

https://m.edsoo.ru/00ada824
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[Tepnonnueckoii cucreme /1. U.
Meupeneena

3nauenue [leproanyueckoro 3akoHa
JUTSL pa3BUTHUS HAYKH U MPAKTUKHU.

bubnunoreka LIOK

S7 . U. MennesneeB — y4EHbIH, 1 https://m.edsoo.ru/00ada96e
Ne/Iaror U IpakJIaHuH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnmoreka [JOK
XUMUYECKHUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmnorexa IIOK
59 Honnas xuMueckas sk 1 https://m.edsc%.ru/OOadac34
60 KoBanentnast nonsipuas 1 Bbu6moreka [JOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBasientHas HenossipHas 1 Bbu6mmoteka [JOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab9
bubmunorexa IHOK
62 Crenens okuceHus 1 https://m.edsc]i.ru/OOadae28
63 OKHCIUTENBHO- 1 bubmuoreka [IOK
BOCCTaHOBUTEIIbHBIC PEAKIIUU https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIN 1 Bubmorexa OK
https://m.edsoo.ru/00adb076
65 | «Crpocmmc smons. Koot | 1 BuGiotea LIOK
CBA3E https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011IeH e 1 1 bubmuoreka [IOK
cUcTeMaTU3alvs 3HaHUHI https://m.edsoo.ru/00adb33c
67 PesepBuslit ypok. O0o0uieHue u 1 bubmuoreka [JOK
CUCTEMATH3AaLUs 3HAHUH https://m.edsoo0.ru/00ad9ch?2
68 PesepBublit ypok. O60011IeHNE U 1 bubnuoreka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

N Tema ypoka KoHT I Jata 00
/o Beero POJIbHbIE PaKTH4YeCKHE u3yuenus Pa30BaTE/IbHbIC
padoTbI padoThbI pecypcnl
[lepuoauueckuii 3aK0H.

1 Ilepronnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHX diieMenToB J1. 1. https://m.edsoo.ru/00adb59e
Menpeneena

KOHOMEPHOCTH B M3M
2 3201(7)1(:;)13 iﬁM(I)/IC‘leCKI/IXSSJf:I\szI::IOB 1 bubmorexa [OK
.. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOIOB
Kitaccudukanust ¥ HOMEHKIJIaTypa bubmmoreka [JOK

3 1 .

HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHu4uecKoil CBSA3U U THIIEI 1 bubmmoteka IIOK
KPHUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IToBTOpEHue u yrimyoieHue 1 1
3HaHWI OCHOBHBIX Pa3esioB
Kypca 8 Kiacca»

Knaccudukanus XuMrUIECKUX
6 peaxumgl) 1o ;IaSJ'II/I‘-IHLIM 1 bubmorexa HOK
https://m.edsoo.ru/00adbcb0
pU3HAKaM
[ToHsITHE O CKOPOCTH XUMHUYECKOM
7 peaKkIuu. HOHSII?FI/IG 0 TOMOT'€HHBIX 1 Bubmorexa OK
https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEaKITUIX
[ToHsITHE O XUMHYECKOM
paBHOBecun. DaKTOPHI,
8 BIIMSIOIINE HA CKOPOCTh 1 bu6muoreka [IOK

XUMHUYECKOW PEaKUUU U
MOI0KEHNE XUMHUIECKOTO
paBHOBECHS

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

9 OKHCIIHTEIIbHO- bubnuorexa [JOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
10| mcrommanm Cummmern Buiotera LIOK
: https://m.edsoo.ru/00adcd68
ci1a0blIe JICKTPOTUTHI
11 HoHHbIE ypaBHEHMS peakuui bubmorexa LOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIIOT U
12 mpercrasscmmi o6 Bubaoterca LIOK
. https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON
U CCOIHAIAN
XHUMHUYECKHE CBOIICTBA COJICH B
13 CBETE MpeACTaBICHUHN 00 bu6nmorexa LIOK
SIIEKTPOTUTHIECKOM https://m.edsoo.ru/00add8b2
JHCCOIHUAIAN
14 ITonsiTe o ruApoOIU3E coJien bubmorexa OK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3SHAHHH https://m.edsoo.ru/00addd12
o
16 gg:iiiiicgzzniﬁf;;ﬁ;I;HLIX bubmmorexa [OK
https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbhas padorta Ne2 o teme
17 «ONEKTpoIUTHYECKast bubnuoreka [IOK
nucconuanys. XuMUYECKue https://m.edsoo.ru/00addecO
peakiuu B pacTBOPAx»
OO01mas xapakTepucTHKa Butmiorexa [[OK
18 rajoreHoB. XUMHUYECKHE

CBOMCTBA HAa MPUMEPE XJIOpa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. CosiHast

19 KHCJIOTa, XUMHUYECKHE CBOMCTBA Bubmorexa HOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHUe, MPUMEHEHHE
20 | zons oyt congiott BuGanorexa LIOK
y N . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3YUCHHE €€ CBOMCTBY
21| mmcor peasont, e o BuGmorexa LIOK
peaxiui, n https://m.edso0.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE
29 OO6m1as xapakTepucTuka bubmmoreka [JOK
seMeHTOB VIA-rpyIms https://m.edsoo.ru/00ade64a
AJIOTpOnHBIE MO (DUKAIIMH
23 cepbl. Haxoxienue cepsl 1 €€ bubmmoreka [JOK
COEMHEHUI B IPHPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
2 | orreeen veamerac BuGmorera LIOK
. https://m.edsoo0.ru/00ade802
CBOIiCcTBa
| e Gt s BuGaionss LOK
. https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XUMUYECKUE peaKIIui, JIekKaIInue
B OCHOBE ITPOMBIIIJICHHOTO
26 croco0a Moy4eHus CepHOn bubmmorexa [JOK
KUCIIOTBL. XUMHAYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COCJTHHEHUSIMU CEPBI
Brrancnenne MaccoBoit o but6mmorexa [IOK
27 )
BBIX0/1a MTPOYKTa pPEaKuu https://m.edso0.ru/00adec8a
OO0mrast xapaKTepUCTHKA
28 anemMeHToB VA-Tpynmsl. A30T, bubmorexa I[TOK

pacnpocTpaHeHue B IPUPOJIE,

https://m.edsoo.ru/00adeea6
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¢du3nveckre 1 XUMHYECKHIE
CBOMCTBA

AMMUak, ero ¢puznueckue u

29 XUMHUYECKHUE CBOMCTBA bubmorexa LIOK
’ https://m.edso0.ru/00adf004
MOJTy4YeHUE U PUMEHEHUE
[TpaxTueckas paborta Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHaKa bubmmorexa [IOK
g ’ https://m.edsoo0.ru/00adf180
U3YYEHUE €r0 CBOMCTBY»
31 A30THas KUCI0Ta, €€ GU3nIEeCKre bubnnoreka [JOK
U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U
coJieil aMMOHUS B KAYECTBE
32 MUHEPAIbHBIX YA0OPEHHIA. Bu6moteka [JOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKPYXAaIOIIEe Cpeabl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 docdopnas kucnora, pusudeckue bubnnorexa [JOK
¥ XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyuYeHue
Hcnonb3oBanue Gocdatos B
34 KAa4yeCTBE MUHEPAIBHBIX bubmmnoreka HOK
ynoOpeHuil. 3arpsizHeHHe https://m.edsoo.ru/00adfc20
IpUPOIHOI cpeabl hocharamu
Yraepon, pacipocTpaHEeHHE B
35 npupoze, Guznveckue 1 EH6H_HOTeKa LIOK
UMIIeCKTE CROHCTEA ttps://m.edsoo.ru/00adfd9c
Okcuppl yriaepoaa, ux
(I)PIBfI‘-ICCKPIC Y XUMHYECKHE Butmiorexa [[OK
36 CBOICTBa. DKOJIOTHYECKUE

HpO6HeMBI, CBsI3aHHBIC C OKCHUIOM
yraepoja (1V)

https://m.edsoo.ru/00adfebe
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bubnunoreka LIOK

37 VYroipHasg KACIIOTa U €€ COIN https://m.eds00.ru/00ae006¢
[TpakTtrueckas padora Ne 4 mo
38 teme "[losyueHue yriekucnoro Bu6mumoteka [JOK
raza. KagectBeHnHast peakiius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-roH"
IlepBoHavanbHbIC TOHATHS 00
39 OplPaHI/IIIeCKI/IX BEIECTBAX KakK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIJIepoia
40 KpemHuuii u ero coemuHeHus bubmmorexa HOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta No 5.
a1 Pemenne skcnepuMeHTAIBHBIX Bu6moteka [JOK
3aj1a4 1o teMe «Baxnelmme https://m.edso0.ru/00ae0bf2
HEMETAJUIBI I X COCAUHEHUS
KonTponrHas padora Ne3 mmo TeM
42 «]ga)Kl:I){(;ﬁmHe ieffloeTaJJI\Lm Honxe ) bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIMHCHUS
OO01mas xapakTepucTHKa
XAMUYECKHX DJIEMEHTOB —
43 MeTaJUI0B. MeTannuueckas CBSI3b bu6nmorexa LIOK
U MeTa/lInIecKast https://m.edsoo.ru/00ae103e
KpUCTaJUTMYECKasi peliéTka.
du3ndeckre CBOMCTBA METAJIOB
XHUMHUYECKHE CBOIICTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKUH psift bubmmorexa [IOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJNIOB
O61ue crnocoOb! MOTyYeHUs
MeTaioB. CiuiaBel. BeranciaeHns Bubsmorexa [IOK
45 M0 YPaBHEHUSIM XUMHYECKHUX

peaKLui, eCiii OAVH U3 PEarcHTOB
COJIEP’KUT IPUMECU

https://m.edso0.ru/00ae1156
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bubnunoreka LIOK

46 Howsrue 0 KopposuH meTaos https://m.edso00.ru/00ae1278
Bbubnnoreka IIOK
47 [enounpie MeTaibl https://m.edscIJlo.ru/00ael4b2
48 OKcubl U THAPOKCUJIBI HATPUS U bubmmoreka [JOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [IIenoyno3eMEIbHBIE METAIIBI — bubmuoreka [IOK
KaJIbIUI ¥ MarHHUi https://m.edsoo.ru/00ae15e8
50 Baxnelimue coeuHECHNUS bubnunoreka LIOK
KaJIbIIHsI https://m.edsoo.ru/00ael15e8
51 O606I£IGHI/I€ U CHCTEMATU3AIINS
3HAHUH
59 JKEcTkoCTh BOIBI U CIIOCOOEI €8 bu6nmorexa LIOK
yCTpaHEHUs https://m.eds00.ru/00ae1886
53 Eell)\?eK I?Izlggjlil:cﬁi(?g;bjl\i ?\4230;[51 bubmorexa LIOK
i 8 https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmnoreka IIOK
>4 AlOMUHIT https://m.edscﬁ).ru/00ae1c64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [IOK
THJPOKCHIA https://m.edso0.ru/00aelc64
bubnunorexa LIOK
56 Keneso https://m.edS(])lo.ru/Oan1d86
57 OKcuIbl, THIAPOKCUIBI U COJIHA but6mmorekxa [IOK
xenesa (1) u xenesa (111) https://m.eds00.ru/00ae35e6
58 O6o6LEleHI/Ie U CHCTeMAaTH3allns
3HAHMI
[TpakTuueckas padota Ne 7.
59 Pewienne skciepuMEHTAIBHBIX bu6muotexa [JOK

3aga4 mo reMe «BaxHeimume
MCETAJIJIBI U UX COCAUHCHUSI)

https://m.edso0.ru/00ae3de8
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Brruucnenus o ypaBHeHUAM
XUMHYECKHUX PEaKLWH, €CIIN OUH

60 U3 PEAareHTOB J]aH B N30BITKE WU 1 Bu6mmoteka [JOK
COJCPKHUT IPUMECH. Bhraucienus https://m.edsoo.ru/00ae1750
MacCOBOH J0JIM BbIXOJA MPOIAYKTa
peakinuu

61 O000111eHrE U CUCTEMATU3 AL 1
3HAHHUA
KonTponpHas padora Ne4 1o Teme

62 «Baxueiilue MeTamIbl U UX 1
COCIMHEHUS

63 BemecrBa u marepuainsl B 1 Bbu6mmoteka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50

64 XUMHUYECKOE 3arpsI3HEHHUE 1 bubnnoreka [JOK
OKPYIKAFOIIEH CPeJIbl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pelieHnu 1 bubmuoteka [IOK
9KOJIOTUIECKUX TPOOIIeM https://m.edsoo.ru/00ae4270

66 Pesepsublit ypok. O0o0ieHue u 1 bubmmnoreka HOK
CHCTEMATU3aLMA 3HAHUI https://m.edso0.ru/00ae0d0a

67 PesepBHblit ypok. O6001IeHNE U 1 bubmuoteka [IOK
cHUCTEMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c

68 PesepBuslit ypok. O0o0uieHue u 1 bubmuoreka [JOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo0.ru/00ad9ch?2
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O
MPOLIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI AJ151 YYHEHUKA

» Xumus, 7 xkinacce/ I'abpuensia O.C., Octpoymos WU.T'., Cnaakos C.A., AKIHOHEPHOE 00IIECTBO
«M3narenscTBO «IIpocBemenue»

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKIHOHEpHOE
obmrectBo «M3marenbeTBo «IIpocBenieHne)

» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKInOHEpHOE
obmectBo «M3marenbeTBo «IIpocBenieHne)

METOANUYECKHUE MATEPUAJIBI U151 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






