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INOACHUTEJIBHAS 3AIINCKA

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (eaepalbHOM
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIMU MPENOIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYeHHS,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpPEeACTBAMHM Yy4eOHOro MpeIMeTa, yCTaHaBIIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IIPELyCMATPUBAET paclpeesieHue ero 1o Kiaccam U
CTPYKTYpHUPOBAHHE 10 pa3jesiaM U TeMaM IPOrpaMMBbl 110 XUMHH, OIpeIeseT KOJIUYECTBEHHbIE
Y KQueCTBEHHbBIE XapaKTEPUCTUKHU COACPKAHUSL, PEKOMEHAYEMYIO I10CIIEJ0BATEIbHOCTD U3yUEHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Yy4eOHOTro Ipoliecca,
BO3PaCTHBIX 0COOEHHOCTEN 00yUaIoOUINXCs, ONPEAENISIET BO3SMOKHOCTHU NMPEAMETA JIJIS peaiu3aluu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHON 00pa3oBaTENbHOW MPOTpaMMbl Ha YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yibraraM OOy4YeHHS XUMHH Ha
YpOBHE IIeJiel M3y4eHHUs MpeIMeTa U OCHOBHBIX BUJOB y4eOHO-II03HABATEIbHON JESITENbHOCTU
00yyJaromerocs no OCBOCHUIO0 y4eOHOTO COACpIKaAHUS.

3HaHME XUMUU CIIY>KUT OCHOBOM U1t JOPMUPOBAHUS MUPOBO33PEHHUS 00YUaIOIIErocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLIUU BEIIECTB B PUPOJIE, O MYTIAX
pelieHus T00albHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peann3aliii BO3MOXKHOCTEH JJisi caMOpa3BUTUA U (POPMUPOBAHUS KYJIbTYPBI
JMYHOCTH, €€ o01iel u (PyHKIMOHAIBbHOU IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0ydarommxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4yeOHOW  JCATENHbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJIHEBHOM IJKU3HHU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT €O CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBHI IIEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYaIOIINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyyJaronuxcs.

JlanHble HampaBlieHUs B OOy4YEHHWH XUMHUHU 00eCredyMBarOTCS CHEUUKON colepskaHus
y4e0HOT0 MpeIMeTa, KOTOPBIH SIBIISIETCSA EAarorn4ecky aJaiTHPOBaHHBIM OTpakeHUEM 0a30BOM
HayKHd XUMHUU Ha ONpeeIEHHOM JTare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00y4JarIIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMHHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJICTHHBIX 3HAUUMBIX TIOHSITHI OPTaHMYECKOU XUMHH.

CtpykTypa comepaHus MPOrpaMMbl MO XHUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzyueHuro. CopepiaHHe CKJIQJbIBAETCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPTaHW30BaHbl MO MPUHLHUITY IOCJIEJOBATEIbHOTO PAa3BUTHSA 3HAHUNA Ha OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— YYEHHUsI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— IPEJCTABICHUN 00 AIEKTPOIUTUIECCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE ASMIIMPHUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEI0OBATEIBHO OT OJJHOT'O YPOBHS K APYTrOMY, BBITTOJIHSS
GbyHKIUN 0OBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOTYUYEHUS U3yUaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XHMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABICHUS O
XUMUYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOW IIPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
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
00J1acTl 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 TEOPETHUYECKHUX
MIOJIO)KEHUH, JOCTYNHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[MO3HABATEIBHBIX YMEHHW ¥ WX NPUMEHEHUU B Yy4eOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

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

— (popMmHupoBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHITHIO DEUICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHMsI Ha CHCTEMAaTH4YeCKoe MpUOOIIeHNE O00yYaroIuXxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMUCS OIbITa
pa3HoOOpa3HOW AESITeNbHOCTH, MO3HAHUA M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMTIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS PA3IMYHBIX BUAOB JCSITEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHCcIie yMEHHUHN OOBSICHATH U OIICHUBAThH SBICHUS OKPYKAIOIIETO MUPA, UCTIONb3YsI 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, MPUMEHSATh WX NPH PEUICHUU MPoOJIeM B MOBCETHEBHOU
JKU3HU U TPYIOBOM JESATEINbHOCTH;

— (opmupoBaHue y 00yyaromuxcs ryMaHUCTUYECKUX OTHOUIEHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKUX 3HAHHWHM Ui BBIPAOOTKU DKOJOTHYECKH I€1ecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHHIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKUX LIEHHOCTEHW, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUINIETO0 00yUeHHUS.

OO1iee 4nCIIO 4acoB, OTBEAEHHBIX I M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 gacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJIOBEKa. XMMHS B CUCTEME Hayk. Tena u
BenlecTBa. du3nueckne cBONCTBA BEUIECTB. ATperarHoe cocTosiHue Bemects. [lonsTre o meronax
no3HaHus B XxuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[IpocThie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 1011 XMMHUYECKOI'O 2JIEMEHTA B COEAMHEHUH.

KonuuecTBo Bemectsa. Moib. MonspHas Macca. B3auMocBsi3b KOJIMYeCTBa, MacChl U YKciia
CTPYKTYPHBIX €UHMII BelecTBa. Pacuérsl o popmynamMm XMMUYECKUX COETUHEHUH.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXPAaHEHHUs MacChl BEIECTB. XuMuueckue ypaBHeHHs. Kiaccudukanus XuMU4ecKUX peakuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0#, mpaBmiaMu paboThl B jabopaTropuud U mpuéMaMu
oOpareHusi ¢ JIabOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCaHUE (PU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKkux (IJIaBIeHruEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOCHCTBHUE MeJa C KUCIOTOM) SIBICHUI, HAOII0ICHHE U
ONMCAHNE NMPU3HAKOB MIPOTEKAHUSI XUMUYECKUX peaklnil (pa3iokKeHHe caxapa, B3auMoIeCTBIE
CEpHOHN KHUCIOTBHI C XJOpuaoM Oapusi, pasioxeHue ruapokcunaa menu (ll) mpu nHarpeBanuu,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoB pa3jienieHus cCMecei:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, JUCTUIULINS, Xpomarorpadus,
IIPOBEJICHUE OYUCTKU MOBApEHHOM COJM, HAOJIIOJAEHHE M ONUCAaHHE PEe3yJbTaTOB IMPOBEIEHUS
ONbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEIEeH MOJIEKYJ
(1rapocTep’KHEBBIX).

Baskneiiiue npeacraBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopong — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucinopoja B mpupoje, GU3NYecKue U XUMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIyd4eHHsS KHCIOpoJa B Jlaboparopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — anjaoTporHas MOAU(pUKAIUS
KHCIIOpO/1a.

TermnoBoit >(hdexT XuMHUYECKOW peakIHH, TEPMOXUMHUYECKHWE YpaBHEHHUS, 5K30- H
SHAOTEpPMUYECKUE peakuuu. TomauBo: yroiab M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHJIEHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — snemeHT u npocroe BeniecTBo. HaxoxaeHue Boiopoaa B mpupoie, pusndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI mosyueHus. Kuciors! u comm.

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. OcHOBaHUs. Poiab pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boasl B mpupoje. 3arpsisHeHHE NPpUPOAHBIX BojA. OXpaHa M OUYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanust uHeopranmyeckux coeauHeHnid. Oxcuasl. Knaccudukamus OKCHIOB:
cojieoOpa3zyroiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu0B. du3nyeckre U XMMHUYECKHe CBoicTBa okcuoB. [loyueHrne okcuaoB.



OcHoBanns. Kiaccudukanmst ocHoBaHMiA: MIENOYM M HEPACTBOPHUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBAHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

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

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBCHHOE OIMpeeNIiCHUE COJEpKaHUs KUCIOpoJaa B BO3AyXe, MOIyYCHHE, coOupaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3ZHMKHOBEHUS M IMPEKpaIICHUs] TOpeHus (Moxkapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOHpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, WCCJIEIOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C Pa3JIMUYHON PaCTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PACTBOpaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anmoeiicTBus okcuaa Meau (1) c pactBopomM cepHOit KMCIIOTHI, KUCIOT ¢ METaJlIaMH, peakui
HEUTpAJIU3aLUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAaHH, BBITECHEHUE OJIHOTO METaJIa APYTUM
U3 pacTBOpa COJIM, PEIICHHE HKCIIEPUMEHTAIBHBIX 3aJady 10 TeMe «Baxueilmme Kiaccl
HEOPraHUYECKUX COCIMHEHUI.

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

[TepBble MOMBITKH KIaCCU(PUKAIIMN XUMHUECKUX JIeMeHTOB. [[oHITHE O Tpymnax CXOAHBIX
AIIEMEHTOB (IIETOYHBIE U MIET0YHO3eMeNbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonnas u anuHHonepuogHas ¢opmel [lepuonudeckoid cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIbI SJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M30Tombl. DneKTpoHbl. CTpoeHUE 3JEKTPOHHBIX
obosouek aroMoB TepBbiXx 20 xumuueckux diemeHTOB Ilepuommueckort cucremsr J[. U.
MenneneeBa. XapakTepuCTUKAa XUMUYECKOTO AJIEMEHTA IO €r0 IMOJ0XKEHUI0 B llepuoanyeckon
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUs pauyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYyINaM U Mepruoam.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

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

Crenens okucienus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporiecchl okucienus
1 BOocCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBHUTEIH.

Xumuueckuii IKcnepumenn.

n3ydeHrne oO0pa3IloB BEIMIECTB METAJUIOB W HEMETAUIOB, B3aUMOJICHCTBHE THAPOKCHIIA
LMHKA C pacTBOpPamMHu KUCIOT M IIEJIOYed, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOMIUX TPUMEPDI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKINH (TOpEeHNe, PEaKIIUU Pa3IOKCHHS, COSTUHEHNS).

Mescnpeomemnuie ceazu



Peanuszanus MeXNpeaMETHBIX CBA3EH NPU U3Y4YEHUU XMMHH B 8 KJIacCE€ OCYLIECTBIISETCS
Yyepes3 UCI0JIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATUH, SIBIISIFOILIUXCS
CHUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO011me ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAIIN3,
CHHTE3, Kiaccu(ukauus, NEepUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHWI, HW30TOIBL,
pPaIuOaKTUBHOCTh, MOJICKYJa, SJCKTPUYECKHH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

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

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKusi

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema XuMuU4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kalus, KaJblUs U HUX COCJUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leproandeckoii CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XMMUUYECKOH CBSI3H.

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

Knaccugukanus XUMHYECKUX peakluil Mo pa3IuyHbIM MpHU3HAKaM (110 YHCIIY U COCTaBY
Y4aCTBYIOUIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3 (DEKTY, 10 N3MEHEHUIO CTENIEHE OKUCIIEHUs
XMMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
HHI0TEPMUYECKUE PEAKIIMU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTne o cxopoctu Xxumuueckoil peakiuu. Ilonstue 06 0OpaTMMBIX U HEOOpPATHMBIX
XUMHUECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBeCUH. DaKTOpPBI, BIUSAIOLINE HA CKOPOCTh XUMHUYECKON
peaKkuuy U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKIUH, 3JEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHl U HENEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHMU3M MCCOLMALINH BEIECTB C Pa3IM4YHbIMHU BUJIaMU XUMUYECKOU CBsA3H. CTeneHpb
nuccouranuu. CUibHbIE U c1a0ble 3JEKTPOIUTHI.

Peakuuu moHHoro o6mMeHa. YcClIOBHsS MPOTEKaHUs peakIMii HOHHOTO OoOMeHa, TOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakiuil. CBOWCTBa KHUCIOT, OCHOBAHMM M COJIEH B CBETE
npe/CTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIUd 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 XHMHMUECKON peakIuu OT BO3IACHCTBHS pa3IMYHBIX
(akTOpOB, HCCIEI0BaHHE IJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpoIllecca AUCCOLMAIIUN
KHCJIOT, IIeJ04el U coseil (BO3MOKHO UCIIOIb30BAHUE BUIEO MAaTEpUAIIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHHUsS peakluii MOHHOro obOMeHa (oOpa3oBaHHE OcCalKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, MJUIIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKLIMN (FOPEHHE, pEeaKLUU pa3loXKEHHs, COEAVUHEHHUs), PACIIO3HABAaHUE



HEOPraHMYECKUX BELIECTB C IIOMONIBI0 KAueCTBEHHBIX pPEAKIMH Ha HOHBI, pEIIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJuibl 1 MX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenieHu okucieHuss. CTpoeHue M (u3Myeckue CBOWMCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C METaUlaMH, HEMETaJulaMu,
menoyamu). Xmopoopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIydy€HHeE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/Ia HAa OPraHM3M 4YejoBeKa. Baxuelue Xaopuasl
U UX HAXOXJIEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(HUKAIIMKA KUCIOPOJa U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKHe M XHUMHUYecKHue cBoiicTBa. OKCHIbI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oO1e Kak MpeacTaBUTeINs Kiacca KUCIOT U crieruduueckue). XMMUYECKHE PeakLny, JeKaline
B OCHOBE IIPOMBIIIUIEHHOT'O CIIOCO0a MOJy4eHUs CEpHOM KUCIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cyibdar-uoH. HaxoxxneHue cepbl u eé
COCIMHEHUH B IpHUpojae. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpebl COCIUHEHUSIMH CEPbI
(KMCIIOTHBIE 10XKIH, 3arpsA3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILEHHS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B Hpupoie, (U3UUEecKue Hu
XHUMHYeCKHe cBOiCTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro (U3NIecKue 1 XUMUIECKHE
CBOWCTBA, MoslyyeHue u npumenenue. Conu aMMOHUS, UX (pU3NYecKre U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuyds Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3nueckue M XUMHUYECKHE CBoilcTBa (0oOlIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHME HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnid. XMMHUYeCKoe 3arpsi3HEHHE OKpY’KaloIIeld Cpebl COeAUMHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI U BOAOEMOB). Pocdop, alaoTpornHble MOAU(PUKALNN
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kuciorta,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, mnoiyueHue. Vcmonb3zoBanue QochaTroB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mas xapakrtepuctuka 35eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTENCHU OKUCIEHMs. YTIepoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gpusndeckre U XuMH4YecKue cBoicTBa. Axcopouus. KpyroBoport yrieposaa B mpupoe.
Oxcuapl yraepona, ux pU3MUecKue U XMMHUYECKHe CBOMCTBA, JIefiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTy4eHHE U TIPUMEHEeHHE. DKOJOTHYEeCKUe MPOOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUMOTe3a I100aJbHOr0 MOTEIJICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CoNM, UX (PU3MYECKHMEe M XMMUYECKHE CBOMCTBA, MOyuyeHHe M npuMeHeHHe. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Mcnonp30BaHHEe KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIUIEHHOCTH
U CEIIbCKOM XO3SMCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX YIiepoja
(MeTaH, 3TaH, STUJIEH, alleTUJIeH, TaHOJ, TIUIEPUH, YKCyCcHas KUcioTa). [I[pupogHbie HCTOYHUKHI
yII€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HePTh), HPOAYKTH UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY M IpOMBINUIEHHOCTH. [loHsITHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpPaxX, Oelkax,
YyII€BOJAaX — M HMX POJIM B KU3HU 4YelloBeKa. MaTepuanbHOE €JUHCTBO OpPraHUYECKHX U
HEOPraHMYECKUX COETMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyYeHHE U NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHus o6 oxcuge kpemuusa (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIICHHOCTH. Baxuelme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.



Xumuueckuii IKcnepumenm:

u3ydeHne o0pa3loB HEOPTaHMYECKHX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NYEeCKue U XUMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEpUaAIOB), O3HAKOMIIEHHE C 00pas3lamMH XJIOPUIOB (TaJIOT€HUIOB),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJCOMATepHaloB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THIX U pochOopHBIX ya0OpeHUH,
[IOJlyY€HUE, coOMpaHue, pacro3HaBaHUE M U3YYEHHE CBOICTB aMMHaka, IIPOBEIEHHUE
KauyeCTBEHHBIX peakluii Ha MOH aMMOHUA U GocaT-nuoH U U3ydeHHE TPU3HAKOB UX MIPOTEKAHUS,
B3alMOJICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C Me/IbI0 (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHANIOB), H3Y4YCHHE MOJelied KpPUCTAIMYECKUX pemeEToK anMasa, rpadura,
¢ynepeHa, 03HaKOMIIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM U yCTPOMCTBOM MTPOTHUBOrasa, MojdyueHue, coOnpanue, paclio3HaBaHue U U3Y4YCHHE CBOKCTB
YIJIEKUCIOro ra3a, IpPOBEJACHHME KaueCTBEHHBIX peaklui Ha KapOOHAT MU CHUJIMKAT-UOHBI U
W3yY€HUE [MPU3HAKOB HUX IMPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIUEH CHUIMKATHOM
IIPOMBILUIEHHOCTH, PELIEHNE YKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «Ba)kHennme HeMeTallibl ¥ UX
COCTMHEHUS».

MeTtajiibl M X COCAUHEHUS

OO61mas xapakTepuCcTHKa XUMUYECKUX 3JIEMEHTOB — METaJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B [lepnoanueckoin cucreme xumuueckux snemeHToB . M. MeHneneeBa U CTpOEHHs aTOMOB.
Crpoenue MeramioB. Meraminueckass CBs3b M METAUIMYECKAs] KPUCTAUIMYECKAs pEHIETKA.
DNEeKTPOXUMUYECKUNA psAJl HampspkeHUH MerayuioB. dusnueckne W XUMHUYECKHE CBOMCTBA
MetauioB. O0Iue crnocoObl NoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHbBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (cTanb, YyTyH, JIOPAJIOMMHMHA, OpoH3a) M HX
IpUMEHEHHE B ObITY U MPOMBIIIJIEHHOCTH.

[I{erounble MEeTAIIIBL: TOJIOKEHUE B [lepruoanyueckol cucteMe XMMUYECKUX 1eMEHTOB /1.
H. MenneneeBa, cTpo€HHUE UX aTOMOB, HaxXOXJIEHHE B Ipupoae. PU3NYECKHE U XUMUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kaius. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[I{erouHO3EMENBHBIE METAJUIBI MATHAN M KaIbLUI: MOJI0KeHKE B [leprnonnueckoii cucreme
xumuueckux snemeHtoB [I. 1. MenneneeBa, cTpoeHHEe MX aTOMOB, HAaXOXKICHHE B IPHUPOJE.
®uU3nyecKue U XMMHUYECKHWE CBOMCTBA MarHusl W KajablHs. BakHEHIIME COCAUHEHUS KaJlbIUA
(oxcua, THAPOKCHUL, con). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHSL.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumudeckux snemeHTo [ U.
MeneneeBa, CTpOCHUE aTOMa, HaxOXKJIeHUE B npupoae. Pusnyeckue U XUMUYECKUE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THJIPOKCH/Ia AITFOMUHUSI.

Keneso: monoxenne B Ilepmonmueckoil cucreme xmmuyeckux odnemeHtoB JI. W.
MenneneeBa, CTpO€HHE aToMa, HaxoXJAeHue B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeunwl, Tuapokcunsl u comu skenesa (II) m xenmesa (lll), ux cocraB, cmoiicTBa u
MIOJIyYEHHE.

Xumuueckuii IKcnepumenn.

03HAaKOMJIEHHE € 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUYECKUMH CBOWCTBAMU, U3YUECHUE
pe3yIbTaTOB KOPPO3HH METAIIIOB (BO3MOXKHO HCIOJIb30BAHNUE BHIEOMATEPUAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KajblMsl M HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOIlecca TOPEHHUs JKEIe3a B
KHUCIoposie  (BO3MOXKHO — HCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, Kajablus, allOMUHUS, IUHKa, xene3a (Il) u xenesa



(1), meau (1), HaGMOICHHE U ONMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TIAMCHM MOHAMHU HaTpHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMme «BakHeWIme 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 MTPOOIIeM.

Xumuueckuii IKcnepumenm:

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

Meosrcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPH M3YYCHHH XUMHH B 9 Ki1acce OCYIIECTBIISETCS
Yyepe3 UCIOB30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MMOHSATUHN, TaK U IOHATUHN, SIBIISTFOIIIUXCS
CHUCTEMHBIMU ISl OTACBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ure ecTecCTBEeHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKaIUs, TEPHOAUIHOCTh, HAOIIOJACHHUE, OKCIICPUMEHT, MOJICIUPOBAHNE,
U3MepeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PEeKT, TEXHOTIOT s, MaTepHAIIbI.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUYECKHN 3apsij, M[POBOAHUKH, IOJYIPOBOJIHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITNYECKAsl PEIETKA, CIUIaBbl, (PU3NUECKHUE BEIUYNHBI, €TUHUIIBI
WU3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COHILE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaJIbHbIE YIOOpEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

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



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTUI'al0OTCA B X0JI€ 06yquI/151 XUMHH B CAUHCTBEC yqe6H0171 ¥ BOCIIUTATEIILHOM ACATCIIbHOCTHU B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMHU U  JTyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[€CTB€ npaBuJIiaMl U HOpMaMM NOBCIACHUSA U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUSA M COLIMAIM3ALUN O0yYarOIUXCS.

JInuaOCTHBIC PE3YJIbTAaThl OTpaXar0T T'OTOBHOCTH 06yan0mec;1 PYKOBOJACTBOBATLCH
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PAcUIMpPEHHE OMNbITAa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIeIMI0, NOHUMAaHMs 3HAYeHUsS XMMHUYECKOM HAayKd B JKU3HHM COBPEMEHHOro OOILIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(OpMAIUEH O MEPeAOBBIX ITOCTHKECHUSX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MNpEaACTaBJICHHUA O COLNUMAJIbHBIX HOpMax W IpaBUIaX MCEKINYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM ~ KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIHMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH /1€ATEIbHOCTH IPHU BBIIIOJHEHUN yUeOHBIX, I03HABATEIbHBIX 3a/1a4,
BBITIOJIHCHHUHU XWUMHWYCCKUX OSKCICPUMCHTOB, CO3daHHUU y‘-IC6HI)IX IMPOCKTOB, CTPEMIICHHUA K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMMOBCACHUEC U ITOCTYIIKU CBOUX TOBapI/IHICﬁ C IMTO3UIHUH HPABCTBCHHBIX U ITPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCNEICTBUNA MOCTYIKOB,;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHUYECKOM  peakiuy,
COOTBCTCTBYIOIIME COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKW W COCTABJIAIOIIMUC OCHOBY JIA
MOHUMAaHMs CYITHOCTH HAy4YHOM KapTHHBI MUPA, IPEJCTaBICHNUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBUTHUA NPHUPOABI, B3AUMOCBA3AX YCIIOBCKA C HpHpOI{HOﬁ CpGI[OI\/JI, 0 POJIM XUMHUH B IMO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

IMMO3HABAaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IIOJYYCHUC HOBBIX 3HAHUHA TI0 XUMHU,
HEOOXoIuMBbIe Ul OOBSCHEHHS HaOMI0JaeMbIX IPOLECCOB U SBJICHUH, I0O3HABATENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpaTypo, AOCTYIMHBIMH TEXHHYECKHMHU CPEICTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOyUYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHnI0, IPOEKTHOM M HCCIEA0BATEIbCKON NEATENbHOCTH, K OCOBHAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JAJIbHEHILEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

0CO3HAHME IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOILIIEHHS K CBOEMY 370POBBIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TIIOCIEICTBUN M HENPUSITHE BPEIHBIX MPHUBBIYEK
(ynotpeOyieHUsT aJKOTrojisi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS TpaBHII
0€30MacHOCTH NP 00PALIEHUH ¢ XUMHUYECKUMH BELIECTBAMH B ObITY M pealbHOMN KU3HHU;

5) Tpy10BOT0 BOCHIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccuii 1 TpyAa pa3InyHOro pojia, yBakeHHE K
TPYAY U pe3yibTaTaM Tpy10BOH JesITeIbHOCTH, B TOM YHCIIE Ha OCHOBE IPUMEHEHHUS NTPEIMETHBIX
3HaHUH 1O XHUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYAIbHOH TPAEKTOPUHU MPOJIOJIKEHUS
06pa3013aH1/151 C y‘-IéTOM JIMYHOCTHBIX HHTCPCCOB U CIIOCOOHOCTH K XHUMHU, O6IJ.[€CTBCHHBIX



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

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIe 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 0€30IacHOro MOBEJCHHS MPU 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 INPUPOJHOW CPEAOW, JJIsI NMOBBILIEHUS YPOBHS SKOJIOTHYECKOMN
KyJbTYpPbl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM U MyTell MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MTO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLMAJIbHOMN MPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJbTaTOB BBIICISAIOT 3HAUMMbIE 17 (OPMUPOBAHUS
MHUPOBO33pCHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPHS, MPUHIIUI, THUIMOTEe3a, (aKT, CHCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
MpeAMETaxX U MO3BOJIIOT HA OCHOBE 3HAHHUM M3 3TUX MPEIMETOB (POPMUPOBATH MIPEACTABICHHUE O
LEJIOCTHOW HAyYHOW KapTHMHE MUpa, U yHHBEpCAlbHbIE YydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE 00ecrednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHHUIO Y4EOHOM 1eATeIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBePCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble jiornvyeckue 1eicTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHMI:
PacKpbIBaTh CMBICII XUMUYECKUX MOHITHUM (BBIICNIATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIUBATD
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMH), WCIOJIb30BaTh TOHATHSA MJIsi OOBSICHEHHUS OTICIHHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHUS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3M MEXKIY OOBEKTaMU
W3YYEHHUSI, CTPOUTH JIOTUYECKUE PACCYXKICHHsS (MHIYKTHBHBIC, JETYKTHBHBIC, MO aHAJIOTHUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHMS;

yMEHHE MPUMEHATHh B Mpollecce MO3HAHHS MOHATHUS (MPEAMETHBIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIb3yeMble B XUMHUHU, MPeoOpa3OBHIBATH MIUPOKO
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 MPHU3HAKH U3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIECACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SBJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eHCTBUA:

yMEHHE HMCIOJIb30BaTh TMOCTABIICHHBIE BOMPOCH B KAaueCTBE 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 XOJAO0M TPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €T0
pe3ynbTat, (HopMyIUpoBaTh OOOOIICHHS W BBIBOJLI MO pe3yibTaTaM IPOBEIEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Padora ¢ nnopmanmeii:

yMEHHE BBIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BHIOB
1 HOpM IPECTABICHHUS, TTOyIaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyUYHO-TIOMYJIIpHAs INTEpaTypa
XUMHYECKOTO COJIepKaHusl, CIIPaBOYHBIEC TOCOOUS, pecypchl IHTepHETA), KpUTUUYECKH OIICHUBATH
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(POPMAITHIO;



yMEHHE MPUMEHATh Pa3IM4YHbIE METO/IbI U 3alIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JAHHBIX, HECOOXOUMBIX JIJISl BBIMIOJTHEHHS YI€OHBIX M MIO3HABATEIBHBIX 33724
onpeAeNéHHOro THIA, MPUOOpPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBIaJICHUE KYJIbTYpOH aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uH(pOpMAllMK ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ll HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
npyruMu (popmamu rpauKku U UX KOMOMHAITUSMU,

YMEHHE HCMOJIb30BaTh U AHATU3UPOBATH B Mpolecce y4yeOHOM M HCCIeN0BATENbCKON
JEeSTEIIbHOCTH MH(POPMAIIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKAIOLIeW MPUPOAHON CPEIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMS 3aJaBaTh BOIPOCH (B XoJe auajora M (WIM) JUCKYCCHM) IO CYILECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEJCTABIATh MOJIYYEHHBIE PE3YJIbTaThl I03HABATEIBHOM I€ATEILHOCTH B YCTHBIX
W THMCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUI0 PE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepuMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, y4€OHOTO MTPOCKTA);

yMEHHsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEILHON U
HCCIIEIOBATEIILCKON JICATEIBHOCTA TPU PEIICHHH BO3HHUKAIOMIMX MPOOJeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB W COrJacoBaHMs MO3UIUN (0OCykaeHUs, OOMEH MHEHMSIMH, «MO3TOBBIC
HITYPMBD», KOOPJIMHALIUS COBMECTHBIX JEHCTBUM, OMpEEICHIUE KPUTEPUEB M0 OLICHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHbIE YHUBEpPCAJIbHBIE YUeOHbIE 1eliCTBUSA:

YMEHHUE CaMOCTOSITEIbHO ONPEAENITh UENN ACSITENIbHOCTH, INIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIUPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JIESTEIBHOCTh, BHIOMpATH
Haubosee 23 GeKTUBHBIE CIOCOOBI pelIeHNs Y4eOHbBIX 1 TO3HABATENbHBIX 33a4, CAMOCTOSATEIHHO
COCTaBIIATh WJIH KOPPEKTHUPOBATH MPEITIOKEHHBIA AJITOPUTM JI€VUCTBUM MTPU BHITIOJIHEHUH 33 JTaHHUI
C y4éTOM TONy4YeHHUs HOBBIX 3HAHUN 00 HM3yuaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OILICHUBATh COOTBETCTBUE MOIYYEHHOI'O pe3yJIbTaTa 3asBJIEHHON LI€JIH, YMEHHE UCIOIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraéMbl€ B YCIOBUU 3a/IaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPe3yJIbTAaTOB IO OCBOCHUIO O00S3aTEIBHOTO COAEpIKAHMUS,
YCTaHOBJIEHHOTO JAaHHOM (QenepanbHOl pabodeil mporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
o0ydJalmMMUCs Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JAeWcTBMiA, crnenuduueckue s
npeaMeTHoOW oOnactu «XHUMHSA», BUIBl AESITEIBHOCTH MO TMOJYYEHUI0 HOBOTO 3HAHMS, €ro
WHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:

PacKpbIBaTh CMBICJ OCHOBHBIX XMUMHMUYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUUYECKHUI AJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAsA), BaJIEHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Jisi XUMHUYECKOTO 3JE€MEHTa B COEJUHEHHH, MOJIAPHBIH OO0BEM, OKCHA, KHUCIOTA,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIEHUS, XUMHUYECKas peaKus,
KJIacCU(UKaLlMs PEaKIHii: peakuu COEAMHEHUS, PEeaKIMH Pa3oXKEeHHs, PEaKIMi 3aMelleHus,
peakiuu 0OMeHa, 9K30- U YHIOTEPMUUECKHE PEAKINH, TETUIOBOM YPQPEKT peakiuu, Sapo aToma,
AIIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, PalnyC aToMa, XUMUYECKasi CBS3b, MOJSIpHAS U
HETOJISIpHAs] KOBAJIEHTHAsI CBSI3b, MOHHAS CBSA3b, MOH, KATUOH, aHWOH, PacTBOp, MAaccoBasl A0S
BelecTBa (MMPOIICHTHAS KOHIIEHTpPAIlUs) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHI ¥ IPUMEHSTh 3TH TTOHSATHS TPH
ONMUCAHUU BELIECTB U UX MPEBPALLCHU;



UCITIOJIb30BaTh XUMHUECKYI0 CHUMBOJHUKY Ui COCTaBlIeHHS (DOpMyN BEIIECTB U YpaBHEHUH
XUMHYECKHUX PEAKIUK;
OTIpeNeNIATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb OKHUCICHUS
9JIEMEHTOB B OMHApHBIX COECIUHEHUSX, NMPUHAIC)KHOCTh BEUIECTB K OIMpeleIEHHOMY Kiaccy
COCMHEHUH 10 GopMyIiaM, BUI XMMUYECKOM CBsI3U (KOBAJICHTHAs M NOHHAS) B HEOPTaHUYECKUX
COECIMHEHUSX;
packpbiBaTh cMbica [lepuonnueckoro 3akona /[. 1. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHUX DJJIEMEHTOB OT UX [OJOXKEHUS B
Ilepuonnueckoi cucreme, 3aKOHOB COXPAHEHHUS MACChI BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMs, 3aKOHAa ABOIaJipo;
ONHKCBHIBATh U XapakTepu3oBaTh Tabmuunyo ¢opmy I[leproanyeckoil CHCTEMBl XMMHUYECKHX
3JIEMEHTOB: pa3jiNyaTh MOHITHS «TJIaBHAs MoArpymnmna (A-rpynmna)» u «mnodounas noarpymnmna (b-
rpyImIa)», Majibie 1 0OJbIINEe ePUO/Ibl, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B TAOJIHIIE
«llepuoguueckas cucrema xumuueckux odiemeHToB JI. M. MenneneeBa» ¢ 4YHMCIOBBIMU
XapaKTePUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB W 3apsi supa, oOriee
YHCIIO JIEKTPOHOB M paclpeiesieHne UX MO 3JICKTPOHHBIM CII0SIM);
KJIaCCU(UIIUPOBATh XUMHUECKUE SJIEMEHTHI, HEOPraHNYEeCKHE BEIIECTBA, XUMHUYECKHE PeaKluu
(110 YHCITy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY (D (DEKTY);
XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMHUYECKHE CBOICTBAa BELIECTB PA3JIIMYHBIX KJIACCOB,
MOATBEPIK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUECKUX
peaKuuii;
IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOKHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3INYHbIX YCIOBUSX;
BBIUNCIISTH OTHOCUTEJBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa Mo (opMmyJsie COCTUHEHHS, MAcCOBYIO JOJIO BelIecTBa B PacTBOPE,
IPOBOAMTH PAcU€Thl O YPABHEHUIO XUMUYECKON PEaKIUH;
IPUMEHSTh OCHOBHBIE ONEpPAlUi MBICIIUTEIBHON IE€ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
00o0011eHne, CUCTEMAaTH3aIHI0, KJIacCU(UKALIUIO, BHISIBICHUE IPUUMHHO-CIIEICTBEHHBIX CBS3EH —
JUISL M3yYEHHUs CBOMCTB BEUIECTB M XMMHMYECKHUX pEaKIMi, €CTeCTBEHHO-HAYYHbIE METO[IbI
NO3HaHUs — HaOJII0IeHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peasibHbI U MBICJICHHBII);
CJIeZIoBaTh MpaBWIaM MOJIb30BaHUS XUMHUUYECKOHM mocy1oil U 1abopaTopHbIM 000pyI0OBaHUEM, A
TaK)Ke MpaBuiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU 1O BBITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO TOJYYEHHI0 M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposia M KHCIOpOJa), NMPUTOTOBICHUIO PAcTBOPOB C OIpeneaEHHOW MaccoBOM JoJiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb W TMPOBOJUTH XHMHUYECKHUE OKCIIEPUMEHTHI IIO
pacIrio3HaBaHUIO PACTBOPOB IIENIOYEH W KHUCIOT C TOMOINIBI0 HHAUKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHXK U APYTHE).

K konny oOydeHus B 9 kiacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHUM:
pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHWYECKUX TMOHATUN: XUMUYECKHM 3JIEMEHT, aTOM, MOJIEKYJIA,
MOH, KaTHOH, aHWOH, TPOCTO€  BEIIECTBO,  CJOXHOE  BEIIECTBO, BaJICHTHOCTH,
AIIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIIEHMsS, XMMMUYECKas pPEaKLus, XUMHUYEcKas CBS3b,
TEII0BOM 3P PEKT peakiiu, MOJib, MOJIIPHBIH 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XMMHUYECKoe
paBHOBecHe, 00paTUMbIe U HEOOpAaTUMBbIE PEaKIIMU, OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIIHH,
OKHCITUTENb, BOCCTAHOBHUTENb, OKHCICHME M BOCCTAHOBIIEHHE, AJJIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKasi CBs3b (KOBaJE€HTHAas, HWOHHAas, METaJuIMyecKas), KpHCTaJUIMyecKas peméTka,
KOppO3Usl METAJIJIOB, CIUIABBl, CKOPOCTb XHWMHUYECKOW pPEAKLUH, IPENEIbHO JI0IMyCTUMAas
koHneHnTpauus [1JIK BemecTsa;



WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUI U IPUMEHSAThH 3TU MOHATHUS TIPU
OINMCAHUU BEUIECTB U UX MPEBPALLEHUI;

UCTIOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ul COCTaBiICHHS (DOpMyN BEIIECTB U YpaBHEHUH
XUMHYECKHX peakLuii;

OINpeseNATh BAJEHTHOCTh U CTEHEHb OKUCIECHUS XMMHUYECKMX JJIEMEHTOB B COCIMHEHMSIX
pPa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJacCy COEIMHEHUH IO
(bopmynaM, BUJ XMMUUYECKON CBA3M (KOBaJEHTHAasl, HOHHAsI, METAJJIMUECKas) B HEOPIraHUYECKUX
COCIMHEHUSX, 3apsijl MOHA M0 XUMHYECKOW (opmylie, XapakTep cpeibl B BOIHBIX PacTBOpax
HEOPraHMYECKUX COECAMHEHUH, TUI KPUCTAJUINYECKOHN PeIETKH KOHKPETHOTO BELECTBA;
packpeiBath cMbich [lepuoanueckoro 3akona J[. V. MenneneeBa M JAE€MOHCTPUPOBATH €O
NOHMMAaHME: OIMCHIBaTh W XapaKTepH30BaTh Tabnu4Hylo ¢opmy Illeproanueckoli cucTeMbl
XMMHMYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHUS «IJIaBHas HoArpynna (A-rpymnmna)» U «1noOoyHast
noarpynna (b-rpynma)», manbie u Oonbline NEpUOIbI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIC
UMEIOTCA B IMEPHOAMYECKONW TaliuIe, C YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3aps]l s/ipa, 001Iee YUCIIO0 3JIEKTPOHOB U paCIIpeieICHUE UX 10
3JIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIIKE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U
UX COEJAMHEHUH B Ipejesax MajblX MEPUOJOB U IVIABHBIX MOATPYMI C Y4ETOM CTPOCHMS MX
aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE 3JIEMEHThI, HEOpPraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLIUU
(10 yuCIly U COCTaBy yYacCTBYIOIIMX B PEAKIIMH BELIECTB, 10 TEINIOBOMY 3(PPEKTY, 10 U3MEHEHUIO
CTETIEHEH OKUCIIEHUS XUMUUYECKUX HJIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME M CHeln(UYEeCKHe XUMHUYECKHE CBOMCTBa MPOCTBIX U
CJIOKHBIX BEILLECTB, MOATBEPAK/Aas ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUHN
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

COCTaBJIATh YPaBHEHHUS IEKTPOIUTUYECKON AUCCOLUAIMM KUCIIOT, eI04Yel U Cojlel, OJIHbIE U
COKpaIlEHHBIE YPAaBHEHMsI PEAKIMI HOHHOTO OOMEHa, YpaBHEHMsS PEaKIUM, MOATBEPKIAOIINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSA3M MEX/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;

PaCKpBIBATh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMi MOCPEACTBOM COCTABICHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS
XUMHYECKHUX TPEBPALICHUN B Pa3IUYHBIX YCIOBHIX;

BBIUHCIISATh OTHOCUTEJBHYIO MOJEKYJSPHYIO U MOJIIPHYIO Macchl BELIECTB, MAacCOBYIO JIOJIIO
XMMHMYECKOTO 3JIeMEeHTa MO0 (opMyJie COeIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBAa B pacTBOpE,
IIPOBOAMTH PAcU€Thl O YPABHEHUIO XUMUYECKON PEaKIUH;

coOirofaTh MpaBUiia MOJb30BAHUS XUMHUYECKOW MOCY/10i U 1ab0paToOpHbIM 00Opy/JA0BaHUEM, a
TaKXe MpaBujia OOpaIleHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH 1O BBITOJHEHHIO
7a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BELIECTB
(aMMHaKa U yTIeKUCIIOro ra3a);

NPOBOJIUTHh pPEAKLUUH, MOATBEP)KIAIOIINE KAayeCTBEHHBIH COCTAaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiamkar-,
cyiabdar-, THUAPOKCUI-UOHBI, KATHOHBI aMMOHHS M MOHBI M3Y4YEHHBIX METAJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIE ONEpAllii MBICIUTEIBHON IEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHNe, CUCTEeMATU3aINI0, BBISIBJICHUE MPUUYMHHO-CIEJCTBEHHBIX CBSI3€H — I U3yuYeHHS
CBOMCTB BEHIECTB W XHWMHUYECKHUX pEaKIHi, €CTeCTBEHHO-HAy4YHbIE METOJbl IO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJIETIUPOBAHUE, SKCIEPUMEHT (peaJIbHbIA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC

Ne HanmeHnoBaHmue pa3iesioB U TeM Komriecrso wacon DJIeKTPOHHbIE (uudposBbie)

n/n  mporpaMmmasl Bcero :f;)ﬁn:::;ﬂbnme :)I;)ﬁiz)l:l:;l‘lCCKI/le o0pa3oBaTejibHbIE PeCypChl

Paznen 1. [lepBoHayaibHble XUMHYECKHE IOHATHS

11 z(cp”il\edg[ZOSHaHH}]:anIK ;ISZKTI/(I)SGJ:I(?IS;I; 5 2 bubsmotexa HOK
CSTEIBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c

12 BertectBa u XUMHYECKHE 15 1 Bubnuoreka IHOK
peaKiuu https://m.edsoo.ru/7f41837c

Wroro mo pazneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB

21 Boznyx. Kucnopoa. Ilonsitue 06 6 bubmmotexa HOK
OKCHJIaX https://m.edsoo.ru/7f41837c

29 Bonpopon.llonsitue o kucnorax u 8 1 Bbubnuoreka HOK
COJISIX https://m.edsoo.ru/7f41837c

23 Bona. PactBopel. Ilonstue 00 5 1 1 bubnmnoreka HOK
OCHOBaHHSX https://m.edsoo.ru/7f41837c

24 OCHOBHBIE KIacel 44 1 1 bubnmmoreka HOK
HEOPraHMYECKUX COCTMHECHUIN https://m.edsoo0.ru/7f41837¢c

Hroro no pazneny 30

Paznen 3. llepuoanueckuii 3akon u Ilepuoamyeckas cucrema xumudeckux 3jiementos . WU.

XumMuueckasi CBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE Pe€aknumn

MenpeneeBa. CTpoeHne aToMoOB.

3.1

3.2

[Tepuonnueckuit 3aKOH "
[Tepuoanueckas cucrema
XUMUYECKnX d3neMeHnToB JI. .
Mengeneesa. CtpoeHue aroma

XumMmuyeckas

OKHCIIUTENBHO-
BOCCTAHOBHUTEJIbHBIC PEAKITUU

CBA3b.

Bubianoreka
https://m.edso0.ru/7f41837¢c

bubmmoreka
https://m.edsoo.ru/7f41837¢c

HOK

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

Hroro no pazaeny 15 bubmorexa HOK
https://m.edsoo0.ru/7f41837¢c
PezepBHOE Bpemst 3 bubamorexa HOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB IIO 68

ITPOTPAMME



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmenoBanue pa3zaeioB " TEeM Kontposbnbie IpaxTieckne (uudposrbie)
n/n NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypebi

Pa3znea 1. BemecTBo 1 XUuMH4YeCKHe peakuuu

11 [ToBTOpeHue U yriryOieHue 3HAaHUH OCHOBHBIX 5 1 bubnnoreka LHOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636

12 OcCHOBHBIE ~ 3aKOHOMEPHOCTU  XUMHUYECKHX 4 bubnuoreka [IOK
peaKiuii https://m.edsoo.ru/7f41a636

13 DIIEKTPOJIUTHYECKAS JUccoLanusl. 8 1 1 bubnuoreka LHOK
XUMHYECKUE PEaKIIUU B PACTBOPaX https://m.edso0.ru/7f41a636

Hroro no pazueny 17

Pazgen 2. HemeTa/Ibl M HX COeTUHEHU ST

21 Obmas XapaKTEePUCTUKA XUMUYECKUX | 1 bubnuoreka I[MOK
anemeHToB VIIA-rpynmsl. ["anorens https://m.edso0.ru/7f41a636

o | o Vo o | b 10K
U https://m.edso0.ru/7f41a636
OO6mas XapaKTEePUCTHKA XUMHUYECKHUX

2.3 aneMeHTOB VA-rpynmnsl. A3ot, Gochop u ux 7 1 ﬁgg;?lﬁ.eezzoolru 17§ 415%%
COEITMHEHUS

I e R P 2 Bicneros 10K
N —— https://m.edso0.ru/7f41a636

Hroro no pazneny 25

Pasnea 3. MeTasiibl U HX COeANHEHUS

. bubnnoreka OK
3.1 (Ompte CBOACTEA METAIIOB 4 https://m.edsoo.ru/7f41];1[636
3.2 Baxueiimme MeTamibl U UX COSTUHEHUS 16 1 2 bubmorexa HOK

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

Hroro no pazneny

20

Pa3nen 4. Xumus u okpy:xamomas cpeaa

4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 bubsmoreka HOK
https://m.edsoo.ru/7f41a636

Hroro mo pazaeny 3

PesepBHOE Bpems 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
Ne KoJsinyecTBo 4yacoB Jara JJeKTPOHHBbIe HU(POBHIE
w/n Tema ypoka Beero Kontpoabubie IlpakTuyeckue w3ysennus o0pasoBaTejbHbIe
padoThbI padoThI pecypchl
1 [Ipeamer xumuu. Ponb XUMHHM B KU3HU 1 Bubnuoreka [HOK
yeoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX TO3HAHUS B XUMHUHU 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[Ipaktnueckass pabora Ne 1 «lIIpaBuna
3 paboTel B jabopaTopud W TPHUEMBI 1 bubnuoreka HOK
oOparteHus c 71a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yuctele BemectBa W cMmecH. CrocoOs 1 bubnmmoreka HOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
S cwecclt (v mprmepe omionin nosapernon | 1 BuGmoraxa LOK
https://m.edsoo.ru/ff0d28c8
COIIN)»
bubnuoreka OK
6 ATOMBI 1 MOEKYTbI . https://m.edsoo.ru/fdeZIéGc
7 XVMHYECKUE AJIEMEHThI. 3HAKU (CHMBOJIbI) 1 bubnuoreka [HOK
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 Bubmuorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
o | oo e comas_vemees | Biomoss 10K
ATOMOB XHMIIECKIX SIEMCHTOR https://m.edsoo.ru/ff0d2eae
11 OTtHocuTeapHas aToMHast Macea. 4 bubnmoreka HOK

OTHOCHUTENLHAS MOJICKYJIAApHAasd Macca

https://m.edsoo.ru/ff0d323c



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
https://m.edsoo.ru/ff0d323c

MaccoBass g0 XHMHUYECKOI'O 3JIEMCHTa B

Bbubnuorexa [HOK

12 COCTMHEHHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Moisib. MomnsipHas bubanoreka HOK
macca https://m.edsoo.ru/ff0d5230
14 ®uznueckue W XUMHUYECKHE  SIBJICHUS. bubnuoreka [HOK
XUMHUYECKas pEeaKIus https://m.edsoo.ru/ff0d37fa
15 Ilpu3Haku W ycloBUS ~ NPOTEKAHUS bubnuoteka [HOK
XMUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsT MacChl  BEIIECTB. bubnuoteka [HOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrancnenus koamdecTBa, MacChl BEIIECTBA bubnmmoreka HOK
10 YPAaBHCHHUSM XMMHUYECKHX PEaKIUii https://m.edsoo.ru/ff0d5708
18 (cosmmmermmn,  pasnowenm. - savenen, bubmorera LOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 gf{ﬁHKJE).HeJIPﬁ(;MOHOC0(13)606HICHI/Iey quHHI/I bubmorexa LIOK
) N https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAaHHHA
20 KonrponsHas pabora Nel mo Tteme bubnuoreka I[HOK
«BelecTBa U XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
21 Kuenopon— snevient n pocros seneorso BuGmorera LIOK
‘ https://m.edsoo.ru/ff0d448e
O30H
22 xncnopom (peasiunm oxucrem, roperme) Butimiorexa LOK
’ ’ https://m.edsoo.ru/ff0d4614
[TonsiTHe 06 okcugax
23 J(IZ;SOOC;STESpHHHOHy;eHHHnpollcx/llgfu(jipecl){lll{aOCTnB bubmorexa LOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenne kucIopoaa
TennoBoil >PQPeKT XUMHUECKOW peaxiuH, I IIOK
24  moHATHE O TEPMOXUMHUYECKOM ypaBHCHHH,

9K30- 1 DOHAOTCPMHUUYCCKHX PCAKIHAX

https://m.edsoo.ru/ff0d4790



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
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TorumBo  (HEepTh, Yroiab W  METaH).

Bbubnuorexa [HOK

25  3arpssHeHHe BO3ayxXa, CIOCOOBI  €ro https://m.edsoo.ru/ffod4cda
IPEIOTBPAIIICHHS
26 dllonyaenme ' covmpanne xacropota Butimaorera LIOK
Y . P poAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY»
27 Bozxopon — 351eMeHT U IPOCTOE BELIECTBO. bubnuoreka [HOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 ®dusnyeckue W XUMHYECKHE CBOMCTBa bubnuoreka [HOK
Bojopoaa. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 | TloHsATHE O KHCIIOTaX U COJISIX bubmmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrocoObl  TIONyYeHHUsT  BOJOpOJa B bubnuoteka [HOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
3 dlonyuene 1 coonpatie noropors BubmoTeka LlOK
Y . P AOPOAd, https://m.edsoo.ru/ff0d4f42
U3YYEHHE €r0 CBOMCTBY»
N " bubnuoreka [HOK
32 | MonspHslif 00bEM ra3oB. 3akoH ABOTaapo https://m.eds00.ru/ff0d542e
o | o o Bimorss 1ok
H , Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HJIH 00BEMY
o | oo sucs ion o pantee Bimorss 1ok
peaifiuti https://m.eds00.ru/ff0d5708
OTHOIIICHHH T'a30B
35  dwusuyeckue U XMMHUYECKHUE CBOMCTBA BOBI bubmorexa LIOK
g https://m.edsoo.ru/ff0d587a
36 CocraB OCHOBAHMH. [TonsiTue 00 bubnuoteka [HOK
WHINKATOpaX https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceieHHbie U Eubmorexa [IOK
37 | HEHachIIIEHHBIC PacTBOPHL. MaccoBas 1oJist

BEIIIECTBA B pacTBOPE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[Ipaktuueckass pabora Ne 5 mo Teme

38 «ITpuroroBnenue pacTBOpPOB c bubnuoTeka HOK
orpeenEHHON MacCOoBOi Joein https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBA»

39 Kontponbnast pabora Ne2 mo Teme bubnuoTeka [HOK
«Kucnopon. Bogopoa. Bona» https://m.edso0.ru/ff0d6342

40 Okcuabl: COCTaB, KJIacCUUKALIUS, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

g |Romome ¥ smareome ok B 0K

’ https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHus:  cocTaB,  Kiaccudukamms, bubnuoreka LHOK
HOMCHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [lomyyeHue W XMMHYECKHE CBOMCTBa bubnuoreka [HOK
OCHOBAHUH https://m.edsoo.ru/ff0d67ca

44 Kucmorsr: COCTaB, KJaccuukanus, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45  TlosyueHue U XUMHUYECKHE CBONCTBA KUCIIOT bubmmorexa LOK

https://m.edsoo.ru/ff0dfee2

16 Conu (cpenHue): HOMEHKIIATypa, CIOCOOBI bubnuoteka [HOK
NOJTy4EHHsI, XHMHYECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[Ipaktuyeckas pabora Ne 6. Pemenue

47 ~ OKCTCPUMCHTAIBHBIX 3374  TO  Teme bubnuoteka [HOK
«OCHOBHbIE  KJIACChI ~ HEOPTaHMYECKHX https://m.edsoo.ru/00ad9b7c
COETUHEHUIN

48 I'enernyeckas CBA3bp MEXIy KilaccaMu bubnuoreka I[HOK
HEOPraHUYECKUX COCTUHECHUI https://m.edso00.ru/00ad9a50

49 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUI bubmorexa HOK

https://m.edsoo.ru/00ad9cb2
'I'<OHTp0JIBHaSI pabora Ne3 mo Teme EuGanorexa ITOK
50 OCHOBHBIE  KJacChl ~ HEOPTaHMYECKHX

coequueHun"

https://m.edsoo.ru/00ad9ela
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IIepBrie HONBITKHA KJIacCU(UKALIUN

51 XAMUYECKHX dJIeMeHTOB. IloHsTHE O buGnuorexa HOK
https://m.edsoo.ru/00ad9ffa
TPYIINAX CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3axkoH u Ilepuonnueckas Bu6amorexa ITOK
52  cucrema xumudeckux osyemeHTtoB . U. .
https://m.edsoo.ru/00ada52c
MenpaeneeBa
53 | Ilepuopsl, TpynIibl, MOATPYIIIIBI bubimotexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CoCTaB aTOMHBIX SIIEP. bubnuoreka HOK
H3oTomsl https://m.edsoo.ru/00ada342
55 oncmertnon Tlepmopmaooron onerowin T 1L Bumtorera LIOK
T https://m.edsoo.ru/00ada6bc
Menpaeneena
XapakTepucTuKa XUMHUYECKOTO SHeMeHTil EubmoTexa [IOK
56 no ero mnonoxenuto B Ilepuonnueckoit httos://m.ed /00ada824
pPsS.//m.edsoo0.ru ada
cucteme /1. 1. MenaeneeBa
3nauenue Ilepmonnueckoro 3akoHa AJid
57  PasBUTHA HAayKMm W TPAKTHKH. A N bubnnoreka [HOK
MenneneeB —  yu€HBIM, Temaror u https://m.edso0.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATETLHOCTh aTOMOB bubnuoteka [HOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHasg xuMu4deckas CBsA3b bubnnorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHasi XUMHUYECKasi CBSI3b bubmmorexa IOK
https://m.edsoo.ru/00adaab8
61 KoBasleHTHass HemossipHass  XMMHUYECKas bubnuoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKHCICHUS buGnnorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIC bubnmoreka HOK

peaKIuu

https://m.edso0.ru/00adb076
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Bbubnuorexa [HOK

64  OxucnauTenu ¥ BOCCTAHOBHUTEIU 1 https://m.eds00.ru/00adb076
65 Kontponbnast pabora Ne4 mo Teme bubnuoTeka HOK
«CtpoeHue aroMa. XMMHUYECKasi CBS3b)» https://m.edso0.ru/00adb486
66 PezepBublit  ypok.  OOoOmenue  u 1 bubnuoreka LIOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00adb33c
67 PesepBHbIii YPOK. O06o0menue moy bubnuoteka LHOK
CHCTEMaTH3aIlHs 3HAHUM https://m.edsoo.ru/00ad9cb?2
68 PesepBHbIil  ypok. O6obOmenne  u 1 bubnuoreka [HOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE  KOJIMYECTBO YACOB TIIO 68

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe H(ppoBbIE

N Tema ypoka K 1 Aara o0pa3oBaTe/ibHbIE
/o Yp Beero OHTPOJbHbIE PaKTH4YeCKHe u3yuenus |Y
padoThI padoTbI pecypcbl
Ilepuoguuecknii 3akoH. Ilepuognueckas
1 CI/I(?FCMI:J, XUMHUYECKUX 3neM§HT§B I . 1 bubimotexa TOK
o https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
2 XHMH‘IGCKEIX 3JIEMEHTOB TIepBBIX TpEx 1 bubmmorexa IOK
p P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
Knaccudukanms u HOMEHKJIaTypa bubnuoreka HOK

3 1 .

HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bungsl XuUMHYECKOH CBA3M H  TUIEI 1 bubnuoreka LHOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
Kontponbaast pabora Nel mo Teme

5 «IloBTOpeHue wu yriybneHue 3HaHMid 1 1
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay
Knaccudukanmst XuMU4eCKruX peakiuii o bubnmoreka [HOK

6 1 :
pa3IUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
IlonssTHE O CKOPOCTHM  XUMHUYECKOU

7 €aKIuu HOHs[TI/Iep 0 TOMOTreHHhIX u 1 bubmorexa ITOK
PCAKIUH. https://m.edsoo.ru/00adbe9a
TeTEePOre€HHBIX PEaKLUsIX
[lonsiTHE O XUMHUYECKOM pPaBHOBECUH.

8 @akTopsl, BIMAKOIIAE Ha CKOPOCTh 1 bubnuoreka [HOK
XUMHYECKON peakiuu U TOJOKEHUE https://m.edso0.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC bubnuoTeka [HOK

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

p p bubnmoreka [HOK

10 muccoruanuu. CunpHple W ciaabele 1

OJICKTPOJIHUTEI

https://m.edso0.ru/00adcd68
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Bbubnuorexa [HOK

11 Monnpie ypaBHenus peaiii https://m.edsoo.ru/00add448
19 | oonomauml » coute. nponcTannemdi 06 BuGanorexa LOK
N https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUICCKOM TUCCOIIUAIIIT
13 | mponeraanenmh o6 ncrmpomTSORE bumorexa LOK
pel P https://m.edsoo.ru/00add8b2
IIACCOLAALAN
14 ITonsaTHe o THAPOIN3E COJICH Eubmorexa HOK
p https://m.edso0.ru/00add9d4
. bubnuoteka [HOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.eds0o.ru/00addd12
16 [Ipaktuyeckas pabora Ne 1. «Pemenue bubnuoreka [HOK
SKCIEPUMEHTAIBHBIX 331249 https://m.edsoo.ru/00addbfa
17 | O macoomn BuGanorexa HOK
P A [T, https://m.edsoo.ru/00addecO
XUMUYECKHE peaKkllii B PaCTBOPAX»
18 OOmiass ~ xapakTepUCTHKa  TallOTeHOB. bubnuoreka HOK
XUMHYeCKHe CBOMCTBA Ha ITPUMeEpE XJI0pa https://m.edsoo.ru/00addfe2
19 ﬁ\iﬁgxggg o CBOISI:COTHBZHaﬂ HOJI;H:JCII;)I::’ Eubmorexa HOK
) y ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 | ongremme " conmoli  xmcaums Bumorexa LOK
y N . ’ https://m.edsoo0.ru/00ade348
M3YYCHHE € CBOMCTBY»
21 | e peatmt, ccmy omm M BuGmorexa LOK
PCAKIHH, a https://m.edsoo.ru/00ade488
peareHTOoB J1aH B U30BITKE
29 OO0mas xapakTepucThka 31eMeHToB VIA- bubnnoreka HOK

TPYIIIBI

https://m.edsoo.ru/00ade64a
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23

ANIOTpOniHBIE  MOAM(HKAIUN  CEPBI.
Haxoxnenue ceppl U €€ coelMHEHUN B
npupoje. XMMHUYECKHE CBOUCTBA CEPhI

Bbubnuorexa [HOK
https://m.edsoo.ru/00ade64a

24

25

26

27

CepoBonopoj, crpoeHue, pusmdeckue u
XHUMUYECKHE CBOWCTBA

Okcugpl  ceppl.  CepHas  KHUCIIOTa,
(du3nuecKkne M XUMHUYECKHE CBOICTBa,
MIPUMEHEHUE

XUMUYECKUE peakIuu, Jexalue B
OCHOBE IPOMBIIIIIEHHOTO crocoba
MOJIy4EeHUS CEepHO KHCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHHE OKPY Karolen
Cpelbl COeIMHEHUSIMU CEPhI

Bbluncienue MaccoBOM J10JIM  BBIXOJA
IIPOYKTA pEaKIIUU

bubnuorexa [HOK
https://m.edso0.ru/00ade802

Bbubnuorexa [HOK
https://m.edsoo.ru/00adea28

bubnuoreka [HOK
https://m.edsoo.ru/00adec8a

bubnuoreka [HOK
https://m.edsoo.ru/00adec8a

28

OO0mas xapakTepucTuka 3eMeHToB VA-
rpymnmbsl.  A30T, pacnpocTpaHEHHE B
npupoae, QU3NYECKHe W XUMHUYECKUE
CBOMCTBA

bubnnoreka [HOK
https://m.edsoo.ru/00adeeab

29

30

31

AMMuak, ero pusnveckre 1 XuMH4YecKue
CBOICTBA, IOJIyYEHUE U IPUMEHEHUE
[IpakTnyeckas pabora Ne 3 mo Teme
«Ilonyyenne ammuaka, H3y4€HUE €ro
CBOMCTB»

A3oTHas kucnora, e€ Qunuyeckue u
XUMHUYECKUE CBOUCTBA

bubnnoreka [HOK
https://m.edso0.ru/00adf004

bubnnoreka [HOK
https://m.edso0.ru/00adf180

bubnuoTeka [HOK
https://m.edso00.ru/00adf306

32

Hcnonp3oBaHne HUTPATOB H  cojei
aMMOHHUSI B KaueCTBE MHHEpAJIbHBIX
ynoOpeHuil. XWMHUUYECKOe 3arpsi3HEHHUE
OKpY’KallIllel cpeabl  COeNMHEHUSIMU
azoTa

bubnmmoreka HOK
https://m.edsoo0.ru/00adf518
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®ochop. Oxcun dochopa (V) wu

33 dbochopHas kuciaora, GQU3MYECKUE U bubimotexa 0K
o ’ https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIYYCHUE
Hcnons3oBanu TOB B KaudecTB
34 M;HzgaigHilx eyﬂ%)gfc)(eplingl. 3arp;31feCHI/IZ bubimotexa LTOK
N https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpefbl hocdhaTamu
35 VYriepoa, pacupocTpaHEHHE B IPUPOJE, bubnuoreka [HOK
(bu3nUecKre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriepojga, UX (QU3NYECKHE U
36 XAMUYECKHE CBOMCTBA. ODKOJOTHYECKHUE bubnnoreka HOK
mpoOJEMBI,  CBSI3aHHBIE C  OKCHJIOM https://m.edsoo.ru/00adfebe
yraepoaa (1V)
37 VYronbHasg KUCI0Ta U €€ COTu bubmmorexa HOK
https://m.edso0.ru/00ae006¢
[Ipaktuyeckas pabora Ne 4 mo Teme
38 "[Tonyuenue YIJIEKHACIIOTO rasa. bubnuoreka HOK
KauecTBeHHass peakuusi Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
3 oprammeonn semcex a0 Bubmiorers LOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenuneHus bubmorexa LOK
https://m.edso0.ru/00ae080a
[IpakTnueckast pabora Ne 5. Pemenue
a1 OKCIIEPUMEHTANBHBIX 3a/lad [0 TeMe bubnmnoreka [HOK
«Baxueimme — HEMETAUTLI W HX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
2 Boime | neweraum 0 BuGanorera LOK
https://m.edsoo.ru/00ae0el8
COCTUHEHUS
43 OOmrast  XapakTepUCTUKA XUMHUYECKHUX bubnuoteka [HOK

3JIEMEHTOB — MeTalIoB. MeTamnndeckas

https://m.edso0.ru/00ae103e
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CBA3b U MCTAJUIMYCCKAA KPpUCTAJUINICCKAA

peléTka. ®dusznyeckue CBOICTBA
METAJLJIOB
XUMHUYECKHU BOMCTB MET B.
44 :‘)J'IGKTpeO(;(I/H\iI/I‘ICCIiI/I% Cpﬂ; Han;ﬂ;?:{(l)/lﬁ bubimotexa HOK
https://m.edsoo.ru/00ae1156
METAJLJIOB
OO0mue crnocoObl MOyYEeHUsT METaJUIOB.

45 CmiaBbl. Bpluncnenuss mo ypaBHEHUSIM bubnuoreka [HOK
XMUMHUYECKHX PEaKlUi, €ClM OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

46 [TonsiTHe 0 KOPPO3UM METAIIOB bubmorexa HOK

https://m.edsoo.ru/00ae1278
bubnnoreka HOK

47 [enoumpie MeTaner https://m.edsoo.ru/00ael14b2

48 Okcubl ¥ THAPOKCUIBI HATPUS U KU bubmmorexa HOK

https://m.edsoo.ru/00ael14b2

49 [I{eroyHO3EMENBHBIE METAJLIBI — KAJIBLIUI bubnuoreka HOK
Y MarHui https://m.edsoo.ru/00ae15e8

50 Baxwueiinme coeMHEHNS KaIbIIUs bubmorexa HOK

https://m.edsoo.ru/00ae15e8

51 O06o001IeHre u cucTeMaTr3aIus 3HaHHHA

52 JKéctkocth BOABI M cHOCOOBI €€ bubnuoreka LHOK
yCTpaHeHHUs https://m.edso0.ru/00ae1886

o |mpmmas poboms W © mo e oo 0K

; https://m.edsoo.ru/00aelae8
yCTpaHEHHS
. bubnnoreka [HOK
>4 AdoMuHmii https://m.edsoo.ru/00aelc64

55 AMdoTepHble  cBoiicTBa  OKcHAA U bubnuoreka [HOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64

56 Keneso bubnmnoreka [HOK

https://m.edso0.ru/00ae1d86
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57 Oxcuibl, TuAPOKCU B! U comu sxeresa (1) 1 bubnmoreka [HOK
u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001eHre 1 cucTeMaTr3aIs 3HaHUIA 1
[Ipaktnueckas pabora Ne 7. PemeHue
59 OKCIIEPUMEHTIBHBIX 337184 10 TeMe bubnmnoreka [HOK
«Baxwueiimme METaJLIBI u ux https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Brerancnenust 1o YpaBHCHUSM
60 pearemron nar & miGerree w conepnr 1 buGanorera LOK
g https://m.edso00.ru/00ae1750
npuMecH. Beruucienus maccoBoil Aomu
BBIXO0/Ia TPOJTYKTA PEaKIIUH
61 O00011IeHNE U CHCTeMAaTH3alNs 3HAHUN 1
KontponbHas pabora Ne4d mo Teme
62 «Baxueinmme MeTaJuIbl u nx 1
COEJIMHEHU S
63 BemecTsa n Marepuaibl B TOBCETHEBHOM 1 bubnuoreka LHOK
KU3HH YeJIOBEKa https://m.edso0.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HEHHE OKpY’Karollei 1 bubnuoreka [HOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp XuMuM B peIIEHUH DKOJIOTMYECKUX 1 bubnuoreka I[HOK
npoOiem https://m.edsoo.ru/00ae4270
66 PesepBHbiii  ypok.  OOoOmeHue u 1 bubnuoreka [HOK
CHCTEMATHU3aIUs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHbiii  ypok.  OOoOmeHue u 1 bubnuoreka [HOK
CHCTEMATH3aIUs 3HAHUH https://m.edsoo.ru/00adb33c
68 PezepBublii  ypok.  OOoOmeHue 1 bubnuoreka I[HOK
cUcTeMaTU3alys 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE  KOJIMYECTBO YACOB TIIO 68

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






