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IlepBoHayanbHble XUMHYECKHE MIOHATUS

IIpenmer xumuu. Ponb XUMUM B JKM3HU 4Y€JIOBEKa. XUMUS B CUCTEME HayK. Tena M BeELIECTBa.
Odu3nvecKre CBOWCTBA BEIIECTB. ATperarHoe cocTtosHue BemiecTB. lloHsATHE 0 MeTomax MO3HAHHUA B
xuMun. UncTeie BemecTBa U cMech. CIocoObI pas3ieiieHus] CMeceit.

ATOMBI W MOJIEKYJIbl. XUMHUYeCKUe 37eMeHThl. CHMBOJBI XUMHUYECKHX AJIeMeHTOB. IIpocTeie n
CJIOKHBIE BEIIECTBa. ATOMHO-MOJICKYJISIPHOE yUeHHeE.

Xumnueckast ¢Gopmyna. BaneHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTeNnbHas aToMHas macca. OTHOCUTeNbHas MOJIEKYJspHas Macca. MaccoBas
JIOJISL XUMUYECKOT0 JIEMEHTA B COEIMHEHUH.

KomnuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBsi3p KOJIMYECTBa, Macchl U YHCIa
CTPYKTYpPHBIX €AMHUI] BelecTBa. PacuéTel mo GpopMynaM XUMHUYECKUX COSAUHEHUH.

®uznueckre U XUMUYECKHe SIBIEHUS. XUMHUEcKas peakius U e€ MpHU3HaKh. 3aKOH COXpaHeHUs
Macchl BEIIECTB. XHWMHUUYECKHE YypaBHeHHs. Kiaccudukanmuss XMMHUYECKHUX peaknuid (CoelnHeHus,
pasioKeHHs, 3aMEIeHNs, 0OOMEHa).

Xumuueckuii Ikcnepumenn .

3HAKOMCTBO C XUMHUECKOH MOCYA0H, MpaBuiiaMu paboThl B 1a00paTopuu U NpuéMaMu oOparieHus
¢ nabopaTopHbIM 00OpyJOBaHMEM, H3yYeHHE | OIUCaHWe (U3NYECKUX CBOHCTB 0O0pasloB
HEOpPraHMYEeCKHX BEIeCTB, HaOdroneHne (uindyeckux (MJIaBleHHE BOCKA, TasHHE JIbJla, PACTHPAaHHUE
caxapa B CTyIKe, KHTIEHHE U KOHJIEHCAIHs BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, IPOKATHMBAHUE METHOMN
MPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHCJIOTOH) sIBICHHWN, HAONIOJCHWE W ONMCAaHUE MPU3HAKOB
MIPOTEKaHUsI XUMHUYECKUX peaklni (pa3nokeHne caxapa, B3aMMOIEUCTBHE CEPHOI KUCIIOTHI C XJIOPUIOM
Gapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aUMOICHCTBHE JKelie3a C PACTBOPOM COJIH
menu (I1), u3ydenne cnocoOoB pazeneHns cMecei: ¢ MOMOIIBI0 MarHuTa, GUILTPOBaHKE, BEIIAPUBAHHE,
JUCTWIIISIINS, XpoMaTorpadusi, MPOBEJACHUE OYUCTKU IOBAPEHHOHN CONM, HAOIIOJCHUE W OIKCAHUE
pe3yabTaTOB MPOBEACHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMsS MAacChl, CO3JaHHe MoJeen
MOJIEKY (IIapOCTEPKHEBBHIX ).

BaskHelimue npeacTtaBuTe Il HEOPraHNYECKUX BelleCTB

Bozmyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — anemeHT u mpocToe BemiectBo. Haxoxnenne
KHCJIOpOJia B IpUpoe, PU3NYecKre U XUMHUUECKUe cBoicTBa (peakuuu ropenust). Oxcunel. [Ipumenenue
kucnopona. CrocoObl MONydyeHHs KHCIOpoJa B Ja0OpaTOpMM W IPOMBIIUIEHHOCTH. KpyroBopot
Kucnoposa B mpupozae. O30H — aJutoTponHas MoguQUKaLus KUCIOPOAa.

TemnoBoit  3PPeKT XUMHUYECKOW peaklud, TEePMOXUMHYECKHE YpaBHEHHSA, 3K30- H
9HIOTEPMUYECKHE peaKkIMU. TOIIMBO: yrojib U MeTaH. 3arpsA3HEHHE BO3/yXa, YCHJIECHHE MapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIOS.

Bomopon — snemeHT u mpocroe BemecTBo. HaxoxneHue Bomopona B mpupoae, huzndeckue u
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOB! TomydeHust. Kuciotsl u conu.

MonsipHbiii 00bEM ra3oB. Pacy€Tbl o XMMHUYECKUM YpaBHEHHUSIM.

®usnueckue cBoiictBa Bonabl. Boma kak pactBoputrenb. PactBopsl. HacklmieHHble U
HEHAaCBIIIEHHbIE pacTBOphl. PacTBOpHMOCTh BemecTB B Bojae. MaccoBas 0 BEIECTBA B PacTBOpE.
XumMmundeckue cBorcTBa BoAsl. OcHOBaHUS. Poib pacTBOpOB B pUpoAE U B XKU3HH uenoBeka. Kpyrosopor
BOJIBI B IpUpOAE. 3arpsA3HEHNE NPUPOAHBIX BoA. OXpaHa U OUUCTKA MPUPOAHBIX BOJI.

Knaccupukanus  Heopranmueckux — coeauHeHuid.  Oxcunel.  Knaccmdukanmss — OKCHIOB:
cojeoOpasytonne (OCHOBHBIC, KHCIIOTHBIE, aMm@oTepHble) W HeconeoOpasyromue. HomeHkinarypa
okcuoB. du3nueckne U XUMUYECKUE CBOMCTBA OKCHUIOB. [lomyueHne okcuaos.



OcHoBanus. Kimaccugukanus ocHOBaHMIA: MIET0OYN U HEPACTBOPUMBIE OCHOBaHUsA. HomeHknaTypa
ocHOBaHUM. PU3NUECKUE U XMMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHrne OCHOBaHUM.

Kucnorel. Knaccudukarus kuciot. Homenknarypa kucior. ®u3nueckue 1 XUMUYECKUE CBOKCTBA
kucnot. Psa akrusHoctu metasuioB H. H. bekerosa. [lonyuenne kucior.

Conu. Homenknatypa coneil. @usndeckue 1 XMUMU4YecKHe cBOMCTBa conell. [lonydenue conen.

['eneTnueckast CBSI3b MKy KJIaCCAMU HEOPTAHUYECKUX COCTUHCHUI.

Xumuueckuii IKcnepumenn .

KaueCTBCHHOE OIPENICIICHUE COJICpP)KAaHUS KHUCIOpPOAa B BO3JIyXe, INOJy4YeHHe, coOupaHue,
pacro3HaBaHUE M U3yYCHHUE CBOMCTB KUCIOPOa, HAOIIOACHNUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOIOM
U YCJIOBUS BO3HUKHOBCHHS W TPEKpaIlleHUs] ropeHus (Iokapa), 03HaKOMJICHHUE C 00pa3liaMu OKCUIIOB U
ONKMCaHWE WX CBOMCTB, IOJy4CHUE, COOMpaHWE, paclo3HaBaHMEC W W3YYCHHUE CBOMCTB BOJOpOJA
(ropenne), B3ammoxeictBue Bomopona ¢ okcugoM Mmeam (II)  (Bo3MOkHO — WcCTONB30BaHHE
BUJICOMATEPUAIIOB), HAOIIOICHHUE 00Pa3IlOB BEIIECTB KOJIMYSCTBOM | MOJIb, UCCIICZIOBAHUE OCOOCHHOCTEH
pacTBOPEHMs] BEMIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMPEAECIEHHON
MaccoBOH JI0JIeil paCTBOPEHHOTO BEIECTBA, B3aUMOJIEHCTBHE BOJIBI C METalIaMH (HaTPHEM U KaJlbLIHEM)
(BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPHATIOB), HMCCICAOBAaHUE OOpA3lOB HEOPraHUYECKHUX BEICCTB
pa3IMuYHBIX KJIACCOB, HAOMIOACHUE M3MCHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIIOT M INEIOYCH,
u3ydeHue B3aumojeiicTBus okcuaa meau (ll) ¢ pacTBopoM CepHO# KHCIOTBI, KUCIOT C METaJUIaMH,
peakiuii HeUTpaIu3aIuu, oJyYeHUe HEPACTBOPUMBIX OCHOBAaHUHN, BEITECHEHHUE OJHOTO METalljia APYTUM
W3 pacTBOpaA COJH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeine kiacchl HEOPraHNIeCKUX
COEJTMHEHUIN.

Ilepuoguyecknii 3axkon u Ilepuoaumyeckass cucrema xumMudeckux »3jaemeHto JI. M.
MenpaeneeBa. CrtpoeHne arTomMoB. XuUMHUYecKass CBfA3b. (OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE
peakuumn

[lepBble TMOMBITKK KIACCU(PUKAIMK XUMHUYECKHX dJieMeHTOB. [loHsATHE O Trpymmax CXOIHBIX
3JIEMEHTOB (IENOYHBIE W MIENIOYHO3EMENIbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00Pa3yoT aM(pOTEPHBIE OKCHIBI M THAPOKCH/IBL.

[lepunonuueckuid 3akoH. [lepuonuueckas cuctema xumuueckux sneMmeHtoB /. U. Menneneesa.
Kopotkonepuoanas u mmaHONIEproAHas (hopMbl [leproandeckoil CHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
U. Menneneena. [lepuoasl u rpynnel. Gusnueckuil cMbICH NOPAJKOBOIO HOMEpa, HOMEPOB MEpUOa U
TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTtoMHbIX siaep. M3otombl. DnekTponbl. CTpoeHHE 3IEKTPOHHBIX
obosouek aromoB mepBbix 20 xummdeckux dnmeMeHToB [lepuommueckoit cucremsl JI. . MeHneneesa.
XapakTepucTuKa XHMHYECKOIO 3JIEMEHTa Mo ero mnojoxenutro B Ilepuogmueckoit cucreme . U.
Menpeneena.

3aKOHOMEPHOCTH HW3MEHEHMSI paJuyca aTOMOB XUMHUYECKUX OJIIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO PyIaM U NEPUOIaM.

3nauenue Ilepuomnueckoro 3akoHa u llepuoanueckoil CHUCTEMbl XUMHUYECKHX JJIEMEHTOB ISt
pa3BUTHUS HayKu U npakTuku. [. V1. MenneneeB — y4€HbIi U rpakIaHUH.

Xumudeckas cBsa3b. KoBaneHTHas (MoJispHAas ¥ HEIIOJBSIPHAS) CBS3b. DJIEKTPOOTPHUIATEIHEHOCTH
XHMHYECKHX 3JIeMEHTOB. IOHHAS CBS3b.

Crenerp okwucieHus. OKHACIUTENBHO--BOCCTAHOBUTEIBHBIC peakiuu. lIporecchl OKHUCICHUS H
BOCCTaHOBJIECHUS. OKUCITUTEN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

M3ydeHHEe 00pasIoB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE THAPOKCHIA ITMHKA C
pacTBOpaMH KHCIOT W WIEJOYEH, MPOBEICHUE OIBITOB, WIUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX pEaKIHid (TOPEHUE, PEAKINH PA3IOKCHUS, COCTHHCHHS).



Mescnpeomemmunie ceasu

Peanuzariusi MEXIPEIMETHBIX CBSI3€H NMPU M3YYEHHH XHMHHM B 8 KIacce OCYIIECTBIISETCS depes
HCIIOJIb30BaHKE KaK OOIINX €CTECTBCHHO--HAYYHBIX MMOHATHH, TAK M MOHATHH, SBIISIONIMXCS CHCTEMHBIMHU
JUTSL OTAETBHBIX TPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKIIA.

OO01re eCTeCTBEHHO--HAYYHbIC MOHATHS: HAYYHBIM (aKkT, THUIOTE3a, TEOPHUS, 3aKOH, aHaJM3,
CHHTE3, KiacCH(HKAIWs, MEPHOANYHOCTh, HAOIIOMCHHE, DKCIEPHUMEHT, MOJCIMPOBAHHUE, H3MEpEHHE,
MO/IEITh, SIBJICHHUE.

dwusnKa: MaTepHs, aTOM, DJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIH, U30TOIbI, PaTHOaKTHBHOCTE,
MOJIEKYJa, DJICKTPUYECKUI 3apsil, BEIIeCTBO, Telo, O00bEM, arperaTHOE COCTOSIHME BEIEecTBa, ras,
(bU3NYECKUE BETUYMHBI, CIUHUIIBI U3MEPEHHS, KOCMOC, MIaHeTHhI, 3BE31b1, COITHIIE.

Buonorus: porocunTes, neixanue, buocdepa.

I'eorpadus: armochepa, rumpocdepa, MUHEpasbl, TOPHBIC IMOPOJBI, MOJNE3HBIE HCKOMAEMEbIE,
TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo u XuMH4ecKas peakuus

Ilepuonnueckuid 3akoH. [lepuonuueckas cuctema xumuueckux sneMeHToB [. WM. MenneneeBa.
CrpoeHne aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHMH CBOWCTB XHMHYECKHX D3JIEMEHTOB IEPBBIX TPEX
MEPUOAOB, KalWs, KajblMsl M WX COCIMHEHHM B COOTBETCTBHM C IIOJIO)KEHHUEM DJIEMEHTOB B
[lepunonnueckoi CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHne BemecTBa: BUABl XUMHUYECKOW CBSI3U. THIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILLECTBA OT TUIA KPUCTAIUIMYECKON pEIETKY U BUAA XUMUYECKOH CBSI3H.

Knaccudpukauys n HOMEHKJIATYypa HEOPTaHMUYECKHX BEILECTB. XMMHUYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIMXCSL K  pa3idMYHBIM  KjlaccaM HEOPraHWYEeCKHMX COEIMHEHHWH, TeHeTH4YecKas CBA3b
HEOPraHWYEeCKUX BEIIECTB.

Knaccupukanms XUMHUYECKUX peaKknWid TO pPa3IUYHBIM TNpU3HaKaM (10 YHCIy H COCTaBy
YUYaCTBYIOIIMX B PEAKIMU BEIECTB, MO TEIIOBoMY 3((dekTy, M0 U3MEHEHUIO CTeNeHel OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB, 10 OOpaTMMOCTH, MO YYaCTHIO KaTaiau3aTopa). DK30- W IHIOTEpMHYECKHE
peaxium, TEPMOXUMUYECKHE YPAaBHEHHUSL.

Ilonstne o ckopoctu xuMudeckod peakiuu. [loHstne 00 00paTMMBIX W HEOOPATHMBIX
XUMHUECKUX peakuusax. [IoHsTHe 0 TOMOTE€HHBIX M TeTeporeHHBIX peakuusax. [loHsTue o karamuse.
IlonsiTHe 0 XUMUYECKOM paBHOBECHMHU. DaKTOpBI, BIMSIOIIAE HA CKOPOCTh XUMHUYECKOH pEakLUU H
MOJIO’KEHUE XUMHUECKOTO PaBHOBECHS.

OKHCIANTENTPHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  JJIEKTPOHHBIH  OamaHc  OKHCIUTEIHHO-
BOCCTaHOBUTENHHON peakunu. CocTaBlieHNEe YpaBHEHUI OKHCIUTEIHHO--BOCCTAHOBUTENBHBIX PEaKIUil C
WCIIOJIb30BaHIEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopust 37IEKTPOTUTHIECKON TUCCOLMAINH. DICKTPOIUTHI M HEINEKTPOIUTHL. KaTnoHsl, aHHOHBI.
MexaHU3M THMCCOLMAIMH BEIIECTB C PA3IWYHBIMU BHUAAMU XHUMHUYECKOW CBs3U. CTENeHb JUCCOIHAIINH.
CuIibHBIE U CITA0BIC DIIEKTPOJIHTHIL.

Peakniun woHHOTO OOMEHA. YCIOBUS TPOTEKAHHWS PEAKIIWd HOHHOTO OOMEHA, TIOJHBIE U
COKpaumi€éHHbIE WOHHBIE ypaBHEHHs peakiuii. CBOWCTBa KHCJIOT, OCHOBAaHHMH M COJNEH B CBETE
MIPEACTABICHUNA 00 JJIEKTPOIIMTUYECKON aucconmanuy. KadecTBeHHBIE peakinid Ha WOHBL [loHsTHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHUE C MOJEISIMA KPUCTAIUIMUECKUX PEIIETOK HEOPraHWMYECKUX BEIIECTB — METAIJIOB U
HeMmeTayioB (rpaduTa W anMasa), CIOKHBIX BEIIECTB (XJIOpHIA HATpPHUs), UCCIECIOBAHUE 3aBHCUMOCTH
CKOPOCTH  XHMHYECKOW peakmuu OT  BO3ACHCTBUS  Pa3NUuUHBIX  (aKTOpPOB, HCCIEIOBAaHUE
3NEKTPONPOBOJHOCTH PAaCTBOPOB BEIECTB, IMpoIecca AUCCOLHUAMM KHCIOT, IIeIo4Yell u cosei
(BO3MOKHO HCIIOJIB30BaHKE BHJICO MAaTEPHUANOB), MPOBEICHHE OIBITOB, HJUTIOCTPUPYIOIIUX HPU3HAKH
NPOTEKaHUsl peaklUuii MOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BBIICICHHE Taza, 00pa3oBaHUE BOJBI),



OTIBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI OKUCIHTEIHHO-BOCCTAHOBUTENBHBIX PeaKiuii (TOPeHHE, peaKIuu
pas3NioKeHHs, COCOUHEHUs), PAClO3HAaBaHHE HEOPraHWYECKUX BEUIECTB C IMOMOIIBI0 KadeCTBEHHBIX
peaxiuii Ha UOHBI, PEIICHUE FKCIIEPUMEHTAILHBIX 3a/1a4.

HemeTansbl u uX coeTUHEHUsI

OOmast xapakTepucTHKa ranoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapakKTEpHBIC CTETCHH
okucnenus. CTpoeHne U Qpu3ndeckre CBOHCTBA MPOCTHIX BEUIECTB — IajJOreHoB. XMMHUYECKUE CBOIMCTBA
Ha MpUMepe XJopa (B3auMoAEHCTBHE C METAIUIAMHU, HEMeTaIaMH, Iesodamu). XaopoBoaopod. ConsHast
KHCJIOTa, XUMHUYECKHE CBOICTBa, IOJIy4YeHHE, NpUMEHeHHe. JleficTBHe XJjiopa M XJIOpPOBOAOpOJa Ha
OpraHM3M YelioBeKa. BakHelre XJIOpUIbl M UX HAXOXKIACHHUE B TIPUPOJIC.

OO6mas xapakrepuctika 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepPHbIE
crenieHH okucieHus. CtpoeHue W (pu3MYecKHe CBOWCTBA MPOCTBHIX BEIIECTB — KHCIOPOJA W CEpPBI
AnnotponHble MoAu(UKAaIUK KUCIOpoJa W cepbl. XUMHYeckue cBoiictBa cepbl. CepoBomoporn,
CTpocHHE, (U3NYECKHEe U XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl KaK MPEACTABUTEIM KHCIOTHBIX
okcuaoB. CepHas KHcIOTa, (PU3MYECKUE M XMMHUYECKHE CBOicTBa (0OOIIME Kak MpeACTaBUTENs Kiacca
KHACJIOT W crnenupuueckue). XUMHUYECKHE PEaKIMH, JIeKAllde B OCHOBE MPOMBINUICHHOTO crocoba
MOJIYYCHHSI CepHOM KHUCIOTHL. Ilpumenenune cepHoil KucimoThl. ColM CEpHON KHCIOTHI, KauyeCTBEHHAs
peakius Ha cyibdar-uoH. HaxoxaeHue cepbl U e€ COSAMHECHUH B MPHUPOJAC. XUMHUUECKOE 3arps3HCHUC
OKpYy’Karolllel cpeabl COEAMHEHUSIMHU cephbl (KUCIIOTHBIE NOKIH, 3arps3HEHHE BO3AyXa U BOJOEMOB),
CIOCOOBI €T0 PEAOTBPAILICHHSI.

OO0mmas xapakrepucTuka 3MeMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTepPHBIC
CTETICHH OKWCIeHHs. A30T, pacnpoCTpaHeHHWe B TMpHpone, (pU3mueckne W XWMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHAK, ero (pu3myYecKne W XWMHUYECKHE CBOWCTBA, MOTy4YeHHE U
npumenenue. Comu aMMOHUS, MX (DU3WUYECKHME W XMMUYECKHE CBOWCTBA, MpUMeHeHne. KadecTBeHHas
peaxiusi Ha WOHBI aMMOHUS. A30THas KHCJIOTa, €€ ToiydeHue, (M3MYeCKue M XUMHYECKHUE CBOWCTBA
(oOmme kak IpencTaBUTENs Kiacca KUCIOT W crernuduueckue). Vcmomb3oBaHNEe HUTPATOB M COJEH
aMMOHHS B Ka4eCTBE MHHEPAIbHBIX YAOOpeHWH. XWMHUYECKOe 3arps3HeHHe OKPYKAroIleHd Cpeibl
COCMHEHVSIMA a30Ta (KUCIIOTHBIE JIOXAW, 3arpsA3HEHHE BO3[yXa, MOYBBI W BOJ0EMOB). Docdop,
aioTtponHele Moaudukamu docdopa, puznueckue U xumudeckue coiicrsa. Okcua ¢ocdopa (V) u
¢dochopras kucnora, puMUECKHe U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmoms3oBanue ¢ocdatoB B
KauyeCTBe MUHEPAIBHBIX YIOOpEHUIA.

Oo6mas xapakrepucTrka smeMeHToB |V A-rpynmbel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETICHH OKHCIICHHS. Y TJIePO/, aJUTOTPOITHBIE MOJU(PHUKAINH, PACIPOCTPAHEHHE B MPHUPOJIE, (PU3HUECKUE
U XUMHYeCKHe cBoicTtBa. AnpcopOrus. Kpyrosopor yrmepoga B mpupome. OKCuabl yriepona, HX
(¢u3MYeCKue W XUMUYECKHE CBOWCTBA, JEHCTBHE HAa KUBBIE OPraHU3MBI, TOJIYYCHHE W TPUMEHEHHE.
DKOJIOTHYECKUEe MPOOJIEMBI, CBSI3aHHBIE ¢ OKcHIOoM yriiepona (1V), rumores3a rio0albHOTO MOTETUICHUS
KIIUMaTa, MapHUKOBBIN 3((deKT. YTonbHas KUCIOTa U €€ COlu, X (U3NYECKHEe M XUMUYECKUE CBOWMCTBA,
nosydyeHre M npuMeHeHue. KauecTBeHHast peakiys Ha KapOoHaT-WOHBI. Mcrnoip3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBINUICHHOCTH U CEITbCKOM XO3SIICTBE.

ITepBoHavanbHbIE TIOHATUS 00 OPraHWYECKUX BEIECTBAX KaK O COSAMHEHHUSAX yriepoja (MeTaH,
9TaH, STUIJIEH, alleTUIIeH, ITaHOI, TIUIEPUH, YKCyCHas KucioTa). [IpupoiHbie HCTOYHUKH YTIIEBOIOPOIOB
(yronp, mpUpOAHBIN Tra3, HEPTH), MPOAYKTHl HX IepepadoTku (OCH3WH), WX pOJib B OBITY W
NPOMBIIIIEHHOCTH. [ToHATHE O OHOJIOTMYECKH Ba)XKHBIX BEIIECTBAX: KHUPax, OeNKax, YrieBojgax — M MX
POJIH B )KM3HU UYelioBeKa. MaTepualibHOe eJUHCTBO OPTaHUYECKUX M HEOPTaHHYECKUX COCTUHEHUH.

Kpemunii, ero ¢usndeckne M XUMHUYECKHE CBOWCTBA, MoiydeHrne W mnpuMmeHeHue. CoerHeHUs
KpemHHusT B mpupoae. OOmme mpeacraBieHus o0 oxcuae kpemuus (IV) m kpeMHHEBOW KHCIIOTE.
CunukaTsl, UX HCIIOIB30BaHHE B OBITY, B MPOMBIIUIEHHOCTH. BajkHelme cTpouTenbHbIE MaTepUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeTOH, kene300eToH. [IpobimeMbr 0€30mMacHOTO0  MCHOIB30BAHUS
CTPOUTENHHBIX MATEPHAJIOB B TTOBCEIHEBHOM KU3HU.

Xumuueckuii Ixkcnepumenn:



U3ydeHUue OOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISSHOH KHCIIOTHI, IPOBEICHUC
KAUeCTBCHHBIX PEAKIMi Ha XJIOPHI-MOHBI W HAONIOJCHUE TNPU3HAKOB WX NPOTCKAHUS, OIIBITHI,
oTpakarmue (U3NYCCKHE M XUMHUYSCKHUE CBOWCTBA TaJIOTCHOB M WX COCAMHEHUH (BO3MOXKHO
UCTIONIb30BaHUE  BUACOMATepUANIOB), O3HAKOMJICHHE C o00pa3laMu XJOpPHIOB (TaloreHUIOB),
03HAKOMIJICHUE ¢ 00pa3laMu cepbl U e€ COCTUHCHUAMHU (BO3MOXHO HCIIOJIh30BAaHHE BHCOMATEPHUAIIOB),
HaAOJIIOJICHUE Tpollecca OOYIJIMBAaHUS caxapa IOJ JCWCTBUEM KOHICHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHON CEpHON KHCIOTHI, MPOBEJCHUE KAaUECTBCHHON PEeaKIuy Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTCKaHUs, O3HAKOMJICHHE C (PU3NYCCKHMMH CBOWCTBAMHU
asota, ¢ocopa U UX CoeAMHECHUH (BO3MOXKHO HCITOJIL30BAaHUE BHJICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (HocPOopHBIX YAOOpEHUH, MONydYeHUE, COOMpaHUE, paclo3HaBaHWE W M3yUeHHE CBOWCTB aMMHaKa,
MPOBEJICHHE KAaYCCTBCHHBIX PEAKIMil HAa HMOH aMMOHHUsA M (ocaT-WOH U H3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCUCTBUC KOHICHTPUPOBAHHOW a30THOM KHCIOTBI C MeAbl0  (BO3MOXKHO
WCIOJIb30BaHUE BHJICOMATEPHUAIOB), U3yUeHHE MOJENeH KPUCTAUIMYECKUX PEmETOK anMasa, rpadura,
¢yiepeHa, 03HaAKOMIJICHHE C MTPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOIa3a, MOJy4YeHHEe, COOUpaHHe, PAcIO3HABAHUE U U3YyUCHHUE CBOWMCTB YIJICKHCIIOTO
rasa, MPOBEJICHUE KAaYECTBCHHBIX PEAKIMM Ha KapOOHAT M CHUJIMKAT-MOHBI U U3YYCHHUE NPU3HAKOB UX
MPOTCKaHUS,  O3HAKOMJICHHE C  TPOAYKIMEH  CHJIIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHHE
9KCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BajkHeie HeMeTaIbl B UX COCTUHEHUS.

MeTajjibl 4 MX COeTMHEHUSI

OO01mas XxapakTepuCTHKAa XMMHYSCKUX 3JICMEHTOB — META/UIOB HAa OCHOBAaHMM MX TIOJIOKEHHUS B
Ilepuonuueckoii cucteme xumudeckux siaeMeHToB J. 1. MenneneeBa u ctpoeHus atoMoB. CTpoeHue
MeTaIIoB. MeTayutmdecKkasi CBA3p M METAITMYECKas KPUCTAUTMYECKAs PemIETKa. DIIEKTPOXUMUIECKHUN
psia HampsbkeHWH MetauioB. Du3nueckne W XUMHYECKHE CBOWcTBa MeTaynioB. OOmue crocoObl
nosrydeHus: MeTaiioB. [IoHsATHE O KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HWH.
Crnagsl (CTanb, YyTyH, JIOPATIOMUHAN, OPOH3a) U MX PUMEHEHHE B OBITY M MPOMBIIIIIIEHHOCTH.

[llenounple MeTammsl: monokeHue B llepmommueckoii cucteme xmmudeckux snemeHToB J[. U.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJIeHUe B npupojae. Ousnveckne u XUMHUYECKHEe CBONCTBa (Ha
npuMepe HaTpus U Kanus). OKCHUIBI ¥ THAPOKCUABI HATpUA U Kajiws. [I[puMeHeHne menoyHbIX METaUIOB
U UX COCIUHEHUN.

[[lenouHO3eMeNbHBIE METAJUIBI MarHWM W Kanblui: mojoxeHwe B Ilepuomuueckoil cucreme
xummuaeckux 3nmemeHToB [l. M. MenzaeneeBa, CTpOeHHE UX aTOMOB, HAaX0XJIeHUE B Tipupojie. Dusndeckue
U XMMHYECKHE CBONCTBA MarHus W Kalblus. BaxHeimme coemuHeHUs Kanblus (OKCHI, TUAPOKCHI,
conn). JKEcTKOCTh BOJIBI U CIOCOOBI €€ YCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuonunueckoil cucreMe xumuueckux 3neMenToB . . Menneneesa,
CTPOCHHE aToMa, HaxoXJeHue B mpupoae. DuU3MUecKUEe U XUMHUYECKHE CBOMCTBA aJIIOMUHUA.
AmMoTepHbIe CBOCTBA OKCHJIA M THAPOKCH]IA ATFOMUHUSL.

Kenezo: nonoxenue B Ilepmoanueckoit cucreme xumuueckux sneMmeHtoB Jl. WM. Menneneesa,
CTPOCHUE aToMa, HaxoxkJAeHue B mnpupone. Puznyueckrue U XUMUYECKHUE CBOMCTBa keie3a. OKcuppbl,
ruapokcubl u comu xkenesa (1) u xenesa (111), ux cocras, cBOWCTBA U MOTyYeHUE.

Xumuueckuii IKchepumenm:

03HAKOMJIEHHE C 00pa3laMi METaJJIOB M CIUIABOB, MX (DU3MUYCCKUMHU CBOMCTBAMH, H3ydCHHUE
pe3yJbTaTOB KOPPO3UWU META/UIOB (BO3MOXKHO HCIOJb30BAaHHE BHICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICUCTBHS OKCHA KaJbIlUsS W HATPUS C BOMOH (BO3MOXKHO HCIIOIH30BAaHWE BHICOMATEPHAIIOB),
HCCIICIOBAaHNE CBOWCTB KECTKOM BOXBI, MpoIlecca TOPECHHS JKene3a B  KHcIopoae (BO3MOXKHO
WCIIOJIb30BaHME BHICOMAaTEPHUAJIOB), MPU3HAKOB MPOTEKaHM Ka4eCTBEHHBIX pEakiuii Ha MOHBI: MarHus,
KaJIbpIYsA, aIfOMUHMs, 1TuHKa, sxenesa (1) u xenesa (l1), mexu (1), HabmoaeHre 1 oNKCaHKWe MPOIECCOB
OKpalIMBaHMUs IUTAMEHW HWOHAMH HATpHsi, Kamusd W Kaublusd (BO3MOXKHO  HCIIOJNB30BAaHUE
BUJICOMATEPUAIIOB), HCCIICAOBaHHE aM(DOTEPHBIX CBONCTB TUAPOKCHIA AMIOMUHHS U THAPOKCHUJIA IIHHKA,
peleHne SKCIIepIMEHTAIBHBIX 33/1a4 10 TeMe «BaxHeHIne MeTaTbl U X COSIMHEHUSY.

XuMHS U OKpY:KaKolIas cpeaa



BemiectBa 1 MaTepuansl B MOBCETHEBHOM JKU3HU yesoBeka. bezonacHoe MCnonp30BaHre BEIIECTB
1 XUMUYECKHUX peakiuid B ObiTy. [lepBas moMoIs Ipyu XUMUYECKHX 0XKOTaX U OTPABIICHUSIX.

XUMHUECKOe 3arpsi3HEHUE OKpyXKaromieil cpeasl (mpenenbHas OMyCTUMas KOHILICHTPAIUs
Beniects, Aanee — [1JIK). Poibs Xumuu B pelieHu# SKOJIOTHYECKUX MPooIIeM.

Xumuueckuii IKcnepumenm:

U3yYeHUE 00pa3loB MaTepHAIIOB (CTEKJIO, CILIABbI METAIIOB, IOJUMEPHBIC MaTepPHAIIbI).

Mesicnpeomemnvie céasu

Peanuzanus MeXmpeaMeTHBIX CBSI3€H NMpU M3YYeHHH XUMHUH B 9 Kilacce OCYIIECTBIISIETCS depes
UCIIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHATHUH, TaK U MOHITUH, SBISIOMIUXCA CUCTEMHBIMU
JUTSL OTACTBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKIIA.

OOuie ecTecTBEHHO-HAYYHbIC TOHATHS: HaydHBIH (DaKkT, THIOTE3a, 3aKOH, TEOpHUs, aHaIM3,
CHHTE3, KiaccupUKalus, NepUOAMYHOCTh, HAOIIONEHHE, DKCIEPHUMEHT, MOJCIMPOBaHHE, HU3MEpEHHE,
MO/IEITb, SIBJICHNE, TAPHUKOBBIA AP PEKT, TEXHOIOTHUS, MATCPHAIIBI.

Owusnka: MaTepus, aToM, dIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH[, U30TOIbI, paAN0AKTUBHOCTD,
MOJIEKYJa, O3JCKTPUUECKUH 3apsi, NPOBOAHWKH, MOJIYHPOBOAHUKU, ITUIICKTPUKH, (OTOIIEMEHT,
BEILIECTBO, TeNO, O00bEM, arperaTHoe COCTOSHHE BELIeCTBa, a3, pacTBOP, PacTBOPUMOCTS,
KpHCTAIUIMYecKass PEHIéTka, CIUIABbl, (DU3MYECKHE BEIMYMHBI, CIMHUIBI H3MEPEHUs, KOCMHUYECKOe
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHIIE.

buonorus:  goTtocunTe3, aApixaHwe, Owuochepa, DIKOCHCTEMa, MHUHEpPAIbHBIE YyIOOpEHMUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TNTATEeIIbHBIC BEIIECTBA.

I'eorpadms: atmocdepa, ruapocdepa, MUHEpaANbl, TOPHBIE TOPOIBI, IIOJIE3HBIE HCKOIAEMBIE,
TOIUIUBO, BOJTHBIE PECYPCHI.



NJIAHUPYEMBIE PE3YJIBbTATHI OCBOEHUSA TIPOI'PAMMBI 11O XUMUHN HA YPOBHE
OCHOBHOT'O OBLIEI'O OBPA30BAHUS

JIMUHOCTHBLIE PE3YJIbTATBI

JIM4HOCTHEIE Pe3yNbTaThl OCBOCHHMSI IIPOTPAMMBI OCHOBHOTO O0IIEro 00pa3oBaHUsI JOCTUTAIOTCS B
X0Jle OOYYCHUsS XUMUHU B CJIMHCTBE YYCOHOW YW BOCIHMTATEILHOHN JAESITEIHHOCTH B COOTBETCTBUHU C
TPAAUIIMOHHBIMU ~ POCCUMCKUMHU  COIIMOKYJIBTYPHBIMH UM JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
MPUHATHIME B OOIIECTBE MPaBUWIAMU U HOPMAaMH MOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS ¥ COIMATTU3AIUN 00YYArOIIUXCSI.

JIMYHOCTHBIE PE3yNbTAaThl OTPAKAIOT FOTOBHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCS CHUCTEMOMN
MO3UTUBHBIX IICHHOCTHBIX OPUEHTALIUN U PACIIMPEHUE OIBITA ACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B
4acTH:

1) maTpuOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY H HAyUYHOMY
HACJICJIUIO, TIOHUMAHMS 3HAYCHHUS XUMUYECKONH HayKHU B JKU3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOW WH(OpMAIMEH O TEPEAOBbIX JOCTMDKEHUSX U OTKPBITUAX MHPOBOH U
OTEUECTBCHHOIN XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOHCTBE MUpPA U OOIIECTBA,;

2) rpakIaHCKOT0 BOCIIMTAHMSA:

MIPEICTABIICHUS O COLMABHBIX HOPMaxX U MPaBHJIaX MEXINYHOCTHBIX OTHOIIECHUN B KOJUICKTHUBE,
KOMMYHUKATHBHOM  KOMIIETCHTHOCTH B  OOIIECTBEHHO IIOJIC3HOH, Yy4eOHO-MCCIIE0BATEIbCKOM,
TBOPYECKOW U JPYTUX BUIAX JEATSIILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM NEATCIbHOCTH
MPH  BBITIOJIHEHWH Yy4YeOHBIX, ITO3HABATENBHBIX 33/1a4, BBIOJHEHWH XHMHYECKHX OJKCIEPUMEHTOB,
CO3MaHNN Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHHIO W B3aUMOIIOMOIIHN B TPOIECCE ITOU
y4eOHOU JesTeNbHOCTA, TOTOBHOCTH OIEHMBATh CBOE IOBEJCHHWE W TOCTYIKH CBOWX TOBAapHUIIEH C
MTO3UIIMHA HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCIIEICTBUHN TIOCTYITKOB;

3) HEeHHOCTH HAYYHOr'0 MO3HAHMSI:

MHUPOBO33PEHUECKHE IIPEJICTABICHUS O BEIIECTBE W XMMHYECKOW pEaKIuu, COOTBETCTBYIOIIWE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABISIONINE OCHOBY JUISI IOHUMAHUS CYIIHOCTA HAYYHOUH
KapTHUHBI MHpa, TPEACTaBIeHHs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHUTHS MPHUPOJBI, B3aUMOCBS3IX
YeIIoBeKa C MPUPOITHOMN CPeloif, 0 pOJIM XUMHH B MTO3HAHUH ATHX 3aKOHOMEPHOCTEHH;

MO3HaBaTeNbHbIE MOTHUBHI, HAIIPABJIICHHBIEC HA MONydYeHHEe HOBBIX 3HAHWUH TI0 XUMHH, HEOOXO0IMMbIE
JUTsE  OOBSICHEHUs HaONIOMaeMbIX MPOIECCOB W SBICHHHA, MO3HABATENHHOW, HWH(POPMAIIMOHHOW U
YUTATEIBCKOW KYJNBTYphl, B TOM YHCIIE€ HAaBBIKOB CAMOCTOSTEIBHON pabOThI C YYEOHBIMH TEKCTaMH,
CIIPaBOYHON JINTEPATYPOH, TOCTYITHBIMU TEXHUIECKUMH CPEJICTBAMH WH(GOPMAITMOHHBIX TEXHOJIOTHIA,

WHTEpEeC K OOy4YeHHI0 W TIO3HAHHIO, JII0003HATEIHHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
caM000pa30BaHMI0, TIPOCKTHOH W WCCIEAOBATENbCKONW JEATENFHOCTH, K OCO3HAaHHOMY BBIOOpPY
HANPaBICHHOCTH U YPOBHsI O0YYEHUS B JaTbHEHUIIEM;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOILIECHUA K CBOEMY 3[0POBBIO, YCTAaHOBKHU Ha
3I0POBBI 00pa3 KU3HU, OCO3HAHUE IOCIEACTBUNH M HETPUSATHE BPEIHBIX NMPHUBBIYEK (yHnoTpeOieHus
aJKOTOJIs, HAPKOTUKOB, KYpEHUs ), HEOOXOAMMOCTH COOIOACHIS TIpaBUil 0€30IIaCHOCTH TP OOpaIIeHIH
C XUMHUYECKHUMH BEIICCTBAMU B OBITY U PEabHOMN KU3HHU;

5) Tpya1oBOro BocnuTaAHUS:

HUHTEPEC K MPAKTHUECKOMY U3yueHHUI0 MpodecCuil ¥ Tpyaa pa3iiyHOIo Poja, yBaKEHUE K TPYIY U
pe3ynpTaTaM TPYAOBOM NesATENbHOCTHA, B TOM YHCIIE HA OCHOBE MPHWMEHEHHs IMPEeIMETHBIX 3HAHUU 10
XUMHH, OCO3HAHHBIN BHIOOp HWHIWBUAYATbHONH TPACKTOPHH TPONOJDKEHHS OOpa3oBaHHSA C y4YETOM
JUYHOCTHBIX HWHTEPECOB W CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH,
YCIIENIHOW TPO(QECCUOHATTLHON  JIESITETPHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh
aJanTHPOBATHCS B MPOQPECCHOHATFHON CPEIE;

6) 9K0JIOrHYeCcKOro BOCIIMTAHMSI:



JKOJIOTHYECKH TIeJIeCO00pa3Hoe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ cyllecTBOBaHMS, MOHUMAHHUE IIEHHOCTH 3JI0POBOT0 W 0e30macHOro oOpas3a KU3HH, OTBETCTBEHHOE
OTHOIIICHUE K COOCTBEHHOMY (HU3UYECKOMY W TCUXMYECKOMY 3/0POBBIO, OCO3HAHHE IEHHOCTH
cOOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI MpPH pa0doTe C BEINESCTBAMH, a TAKXKE B CHUTYaIlHsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJIydaeMble TPU HM3YYCHHUM XUMUH, JJIS pCEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXKAloUlel MPUPOIHONW CpPEoM, ISl MOBBIIMICHUS] YPOBHSI SKOJOTUYECKON KYJIBTYPHI,
OCO3HaHUs TJIOOATBHOTO XapakTepa JKOJOTHYECKHX NPOOJeM M IMyTeH WX pPEHmIeHUs MOCPEICTBOM
METOJIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOICTBOBATHCS MM B TMO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pEeHHsI OOICHAYYHbIC TIOHATHS (3aKOH, TEOpHs, IPUHIIMI, THIIOTe3a, (aKT, CUCTEMa, MPOIIECC,
9KCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpEaMETax M
MIO3BOJIIOT Ha OCHOBE 3HAHWH M3 ATHUX MPEAMETOB (JOPMHUPOBATH MPEACTABICHHE O LEJIOCTHONW HAyYHOH
KapTUHE MHpa, W YHHUBCPCAJbLHBIC y‘IC6HI)Ie HCﬁCTBHﬂ (HO3HaBaTeJH>HBIe, KOMMYHUKATHUBHBIC,
pETyJSTUBHBIE), KOTOpble OOECIeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOM e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCAJIbHbIE YUeOHbIe T1eiicTBUS

Ba3oBble Joruueckue aeicTBUN:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS] TPH OCBOCHWHM 3HAHWHN: PacKpHIBATh
CMBICTT XUMHYECKUX TOHATUH (BBIIEIATh WX XapaKTepHBIC NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C
JIPYTHMUA TIOHATHSIMH), HWCIOJB30BaTh MOHATHA Ui OOBSACHEHHS OTHENBbHBIX (DaKTOB M SBICHU,
BEIOMpaTh OCHOBAaHWS W KPUTEPHH IS KIACCUPUKAIMN XUMHUYECKHX BEIIECTB M XUMUYECKHX PEaKIINH,
yCTaHaBIUBATh MPUYUHHO-CIICJCTBCHHBIE CBS3M MEXIY OOBEKTaMU W3YYEHHUS, CTPOUTH JIOTUYECKHE
paccyxaeHus (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), I€TIaTh BRIBOJIBI M 3aKITIOUEHHUS,

YMEHHE TPUMEHITh B TMPOIEcCe IO3HAHWS TMOHATHA (IIPEIMETHBIE W METalpeIMETHEIE),
CHUMBOIIMYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, MPE0OPa30BEIBATh ITUPOKO IPUMEHIEMBIE
B XMIMHU MOJIENbHEIE MPEICTABICHUS — XUMHUYECKUH 3HaK (CHMBOJI AJIEMEHTa), XUMu4eckas popmyna u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPH3HAKH HW3Y49aeMBbIX
O0OBEKTOB — XHWMHYECKHX BEIIECTB W XUMHYECKHX pEaKIui, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX IPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBaTebCcKue 1eCTBUSA:

YMEHHUE HCIOJIb30BaTh MMOCTABJICHHBIE BOINPOCH B KAU€CTBE MHCTPYMEHTA IMO3HAHHUA, a TaKXKE B
KaueCTBE OCHOBBI Uil (OPMUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPABHIBHOCTH BBICKa3bIBAEMBIX
CY>KJICHHUI;

MpPHOOpPETEHNE ONbITa 10 IUIAHMPOBAaHUIO, OPraHMW3AlMd W TPOBEICHUIO YYCHUYECKHX
OKCIIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM TIpoIlecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (GopMynIHpoBaTh O000OLICHHMS MW BBIBOABI 10 pe3yjibTaTaM MPOBEAEHHOIO OIbITa,
MCCIICIOBAHMS, COCTABJIATh OTYET O MPO/JICIIaHHOM paboTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIONPATh, aHATTM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIINIO PA3IIMYHBIX BUIOB U (HOPM
MIPEJICTABJICHNUS, TTOJIy9aeMyI0 M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHUYECKOTO
collepKaHus, CIpaBOYHbIE TTOcOOUsA, pecypchl MHTepHETa), KPUTHYECKH OIIEHWBATh MIPOTHBOPEUNBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMdHble METOABl M 3allpoChl NpU TOMCKE W 0TOOpe HWHMOpMAIUU U
COOTBETCTBYIOIINX MJAaHHBIX, HEOOXOMWUMBIX [UISI BBITIOJHEHHS Yy4YeOHBIX W TIO3HABATENBHBIX 3a7ad
ONpeNeIEHHOTO  THMA, NPUOOpPEeTEHHEe ONbITa B  OOJIACTH  WCIIONB30BaHUS  WH(OPMAIMOHHO-
KOMMYHUKAaTHBHBIX TEXHOJIOTUH, OBJAJCHHE KyJIbTypOH AaKTHBHOTO WCIOJB30BAHMS —Pa3TUIHBIX



TIOMCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BBIOMpATh ONTHMAIBbHYI0 QOpMY NpeAcTaBleHHs WHPOPMALUU U
WITIOCTPUPOBATh pellaeMble 3a/laud HECIOKHBIMH CXEMaMHM, JuarpaMMaMu, APYTrUMH (QopMamu
rpaduku 1 UX KOMOMHAIUSMU,

YMEHHE HCIONb30BaTh M aHAIW3UPOBaTh B IMpolecce YU4eOHOW U HCCIEeNOBAaTENbCKOM
JeSITeIbHOCTH MH(GOPMALIMIO O BIMSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBa M TpPaHCIOpTa Ha
COCTOSIHUE OKpY>KaloIled MPUPOAHOI Cpebl.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

YMEHHS 3a/1aBaThb BONPOCH! (B XOZe Auanora W (WIM) JUCKYCCHH) IO CYIIECTBY OOCY:KIacMoii
TeMbl, (POPMYIHPOBATH CBOH MPEJIOKEHHSI OTHOCUTEIBHO BHIMIOIHEHHUS NPEATIOKESHHON 3a/1a4H;

YMEHUSI TPEACTaBISATh MOJTYyYEHHBIE PE3yJNbTaThl MO3HABATENBHOW NESATEIBHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JeNaTh MPE3eHTAlUI0 PE3yJbTaTOB BBIIIOIHEHUS XUMHUYECKOTO SKCIEpPUMEHTa
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PAaOOTHl MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4E€OHOTO
MIPOEKTA);

YMEHHS Y4€OHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATCJIBHOW U
UCCIIEIOBATENbCKON JEATEIbHOCTH TMPH PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa 0OmMX
WHTEPECOB M COTJIACOBaHUS TO3UIMKA (00CyxaeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIC ILNTYPMEI,
KOOpJMHALIUSI COBMECTHBIX JEHCTBHM, OINMPEAEICHUE KPUTEPUEB IO OLIEHKE KauecTBa BBIMOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHbIE YyHHBepCAIbHBIE YUeOHbIE AeiiCTBUA:

YMEHHE CaMOCTOATENLHO OMNpPENENATh IIeIH JESITENbHOCTH, IUIaHUPOBAaTh, OCYLICCTBIATS,
KOHTPOJIMPOBaTh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BBIOMpaTh Hamboiee
3¢ (eKTUBHBIE CTIOCOOBI pelIeHUs] YIeOHBIX W TTO3HABATEIBHBIX 33]]a4, CAMOCTOSATEIEHO COCTABIISATh HITH
KOPPEKTHUPOBATh MPEUIOKCHHBIH aIrOpUTM ACHCTBUNA MPU BBHIIIOJHEHUH 33JaHUM ¢ y4ETOM IOIyYEHHS
HOBBIX 3HaHMU 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsX, OLIEHMUBATH COOTBETCTBUE
MOJYYEHHOI'O pe3ysIbTaTa 3asBJICHHOW LM, YMEHHME HCIOJNb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3aJlaHUM.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO0 OCBOSHHUIO 00SI3aTEIBHOIO COEPKAHUs, YCTAHOBIEHHOTO
JaHHOW (enepanbHON pabouell MporpaMMoil, BEIICISIOT: OCBOCHHBIE 00YUYAIOIIMMUCS Hay4HbIe 3HAHUS,
YMEHUS U CIOCOOBI ACHCTBHM, crienudruecKre 1 NpeAMETHOH 00aacTi « XUMuUs», BUABI AESTEIbHOCTH
[0 TOJYYEHHIO HOBOI'O 3HAHMSA, €r0 WHTEPIpETALuH, NPeoOpa3oBaHUI0 W NPUMEHEHHIO B PAa3IUYHBIX
y4eOHBIX M HOBBIX CUTYAIHSIX.

K xoniy o0y4enus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaThb
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

o PpacKpbIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX THOHSTHH: aToM, MOJICKYJIa, XUMHYECKHN 9JICMCHT,
MPOCTOE BEIIECTBO, CJIIOKHOE BELIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOIHAS), BaJIEHTHOCTD,
OTHOCUTENbHAsE aTOMHAas M MOJEKYJIApHas Macca, KOJUYECTBO BELIECTBA, MOJb, MOJSpHAs
Macca, MaccoBas JO0JII XUMHYECKOTO 3JIeMEHTa B COCAMHEHHH, MOJAPHBIA O0BEM, OKCHZ,
KHCJIOTa, OCHOBaHHME, COJb, BJIEKTPOOTPULATEIbHOCTb, CTENEHb OKUCICHMS, XUMHUYECKas
peakuus, Kiaccu(UKalMA peaKUUil: peaklUyd COeITUHEHUS, PEaKUUH Pa3JIOKECHUS, PEeaKLUH
3aMElICHUs, peakuuu OOMeHa, H5K30- M SHAOTCPMHYECKHE DPEaKLUUH, TeIIoBOH 3QeKT
peakuuu, SApo aToMa, JJIEKTPOHHBIA CJIOW aroma, aToMHas OpOHuTajlb, paguyc aToma,
XUMHY€ECKasl CBSI3b, MOJIAPHAsl U HETOJISIpHAsl KOBAIEHTHAS CBS3b, HOHHAS CBSI3b, MOH, KaTHOH,
aHHMOH, PacTBOP, MaccoBast A0JIS BelIeCTBa (IIPOLIEHTHAS KOHIEHTPALUs) B paCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKHUX HMOHATHH M IPUMEHATH 3TH IOHSATUA
NIPY OMUCAHUM BELIECTB U X MPEBPAIICHHIA;

®  HCNONB30BaTh XUMHUYECKYIO CHMBOJIUKY JJISI COCTaBIEHHSA (OPMYJT BEIIECTB M YypaBHEHHH
XHMHYECKUX pPEeaKiuii;

®  OmnpeAessATh BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIMHEHUSIX, CTETICHb OKHUCICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHMAX, NPUHAAJIEKHOCTh BELIECTB K ONPENCIEHHOMY KIaccy



coemuHeHWT 10 (opMysaM, BHJ XHMHYECKOW CBSI3W (KOBaJCHTHAas W HWOHHas) B
HEOPraHUYCCKUX COCTUHCHUSX;

packpbiBaTh cmbici Ilepuonnueckoro 3akona J[I. WM. MeHnneneeBa: JI€MOHCTPUPOBATH
MMOHWMaHHUE TIEPUOANIECKON 3aBICUMOCTH CBOHCTB XHMHYECKUX 3JIEMEHTOB OT MX TIOJIOKEHUS
B Ilepmogmueckoil cructeme, 3aKOHOB COXpPAaHEHHS MAacChl BEIECTB, ITOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYIIIPHOTO yUeHHs, 3aKOHa ABOTaIpO;

ONKCHIBATh W XapaKTEePH30BaTh TaONUuyHyto (Gopmy [lepnomuueckoli CUCTEMBI XUMHUECKUX
AIIEMEHTOB: Pa3NN4aTh MOHITHSA «TJIaBHAs moArpynma (A-Tpymma)» u «moOodHas MOATpyIa
(b-rpymma)», manbie W OOJBIIHME MEPHOMABI, COOTHOCHTH 0003HAYEHHS, KOTOPHIE MMEIOTCS B
tabmume «llepumommdeckas cuctemMa xmMmudeckux osmemeHntoB [l WM. MeHngeneeBay ¢
YUCIIOBBIMUA XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMHYECKHX SJIEMEHTOB (COCTaB M 3apsn
sIpa, o0IIee YHCII0 AIEKTPOHOB U PACTIpEIeTICHHE UX 0 AIEKTPOHHBIM CIIOSIM);
KHaCCI/I(i)I/IHI/IpOBaTB XUMHYCCKUC DJICMCHTBI, HCOPraHM4YCCKUEC BCUICCTBA, XUMHNUYCCKUC pCaAKIINN
(10 YMCITy ¥ COCTaBy yYaCTBYIOIIUX B PEAKIIMH BEIIECCTB, MO TEIIOBOMY 3D dekTy);
XapaKTepu30BaTh (ONMMCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3NIMYHBIX KJIACCOB,
IMOATBEPIKAAA OIIMCaHHUuEC ImpuMepamMmu MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIINX
XUMHUUYECKUX PEaKIIUil;

MPOTHO3UPOBAaTh CBOWCTBA BEMIECTB B 3aBHCHMOCTA OT WX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH MMPOTCKAHNUA XUMHYCCKUX HpeBpaHlCHI/II‘/'I B pa3JIM4YHbIX YCIIOBUSX,

BBIYUCIISITH OTHOCHTEIHHYIO MOJEKYJISPHYI0 W MOJSIPHYFO MAaccChl BEIIECTB, MAaCCOBYIO OO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO JIONO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

IMPUMCHATL OCHOBHBIC OIICpalun MBICIIUTETbHOM JACATCIIBHOCTH — AaHaJlu3 W CHUHTEC3,
CpaBHEHHE, O00O0IIeHHe, CHUCTEMAaTHU3alNl0, KIACCH(HKAINIO, BBISBICHHE MPUYNHHO-
-CIIEZICTBEHHBIX CBSI3ed — JUIsi HM3YYCHHS CBOMCTB BEIIECTB M XUMHYECKHX PEaKIUi,
€CTeCTBEHHO-HAyYHbIe METOJBI IMO3HaHWs — HaOMIOJeHWe, W3MEpeHHe, MOIEIUPOBaHUE,
SKCIIEPUMEHT (PeaJbHBIA U MBICIIEHHBIN);

CJIeJIOBATh MTPABUJIAM MOJIB30BAHHS XHMHUYECKOH MOCYION U J1abOpaTOPHBIM 000pyA0BaHHEM, A
TAaKXXC IIpaBUJIaM 06pa111eH1/I;1 C BCIICCTBAMHU B COOTBECTCTBHMMU C HWHCTPYKOUAMHU 110
BBIITIOJTHECHUIO .Ha60paTOpHI)IX XUMHWYECKHUX  OIIBITOB IIO IMOJTY4YCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOJIOpPOJa H  KHCJIOpOJa), TPHUTOTOBIEHHIO PAaCTBOPOB C
ONpeAeEHHOM MaccoBOM J0Jiel pPacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTH M MPOBOIAUTH
XUMHYECKHUE SKCIIEPUMEHTHI TI0 PACIO3HABAHHUIO PACTBOPOB IIEIIOYEH M KUCIOT C ITOMOIIHIO
MHIMKATOPOB (JakMyc, (peHondranent, METUIOPAHX U JPYyTHE).

K konuy oOyuenus B 9 kj1acce npeagMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MMOHATHN: XUMHUYICCKAN JIEMEHT, aTOM, MOJICKYIIa,
WOH, KAaTWOH, aHWOH, TIPOCTOE  BEIIECTBO, CJIOXHOE  BEIIECTBO, BaJCHTHOCTb,
3JIEKTPOOTPHUIATEILHOCT, CTEMEHh OKHUCJICHHS, XHMHYECKas PpEaKIus, XUMHYECKas CBS3b,
TeII0BoM 3 PeKT peakiuu, MoJb, MOJIIPHBINA 00BbEM, PACTBOD, DIICKTPOIHUTHI, HEAJICKTPOJIUTHI,
3JIEKTPOJIUTHICCKAST JTUCCOIMAINS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOEe
paBHOBecHe, OOpaTHMble W HEOOpaTHUMBIC PEAKINMH, OKHUCIUTEIFHO-BOCCTAHOBUTEIHHBIC
peakuy, OKHUCJIHUTEIh, BOCCTAHOBUTENIb, OKHCIICHHEC ¥ BOCCTAaHOBJICHWE, aJIJIOTPOIIHSI,
aM(poTepHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHASI, HOHHAS, METAJUTMIECKAas ), KpUCTAIITHICCKAs
peméTka, KOppo3us METaUIOB, CIUIABBI, CKOPOCTh XUMHYECKOM peakuuu, MpereiabHO
nonyctumas konuentpanus 11K BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHYCCKUX TMOHATHH W MPUMEHATH 3TH MOHATHUS
TIPH OITMCAHUU BEIIECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh XUMHUUYECKYI0 CHMBOJHKY IS COCTaBICHHS (DOPMYJI BEIIECTB M ypaBHEHHIA
XHMHYECKUX pPEeaKiuii;



OIpENIeJIATh BAJICHTHOCTh U CTENEHb OKHUCIEHHS XMMUYECKUX 3JIEMEHTOB B COEIMHEHUIX
Pa3InYHOr0 COCTaBa, MPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COCIUHEHHUI 1o
dbopmynmam, BHI XUMHYECKOW CBsS3M (KOBaJieHTHas, WOHHAs, METaJUIMYecKas) B
HEOPraHU4YeCKUX COCAMHEHMAX, 3apsA] HMOHA II0 XMMHUUYECKOW (Qopmyiie, XapakTrep cpenbl B
BOJIHBIX PAaCTBOpPAax HEOPraHWYECKUX COCOUHEHHH, THUI KPUCTAIMUECKOH PeIETKH
KOHKPETHOTO BEIIECTBa;

packpbiBaTh cMbIch Ilepuoauueckoro 3akona /. M. MenneneeBa U AEMOHCTPUPOBATH €O
IIOHUMAaHUE: ONMCHIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy Ilepumogmueckoil cuctemsl
XUMHYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHAs noArpymnma (A-rpymnmna)» u «1o0ouHas
nonrpynma (b-rpymma)», Mansle © GONbIIHME MTEPHOABI, COOTHOCHUTH OOO3HAYEHWsI, KOTOpbIE
UMEIOTCS B NEPUOJUYECKON TAOJHIlE, ¢ YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOSHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi siApa, 00IIee YUCIO JIEKTPOHOB U paclpeesieHHe uxX
MO0 DIIEKTPOHHBIM CIIOSIM), OOBSCHATH OOINME 3aKOHOMEPHOCTH B W3MEHEHHH CBOICTB
3JIEMEHTOB M MX COCAMHEHHWH B Mpelenax MajblX MEePHONOB M TJIaBHBIX MOATPYMI C Y4ETOM
CTPOEHUSI UX aTOMOB;

KHaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKUC DJICMCHTBI, HCOPraHMYCCKUE BCIICCTBA, XUMUUCCKUC pCAKIINU
(mo 4mcIy W COCTaBy YYaCTBYIOUIMX B pPEaKIHWH BEIIECTB, MO TEIDIOBOMY 3(PQeKTy, Mo
W3MEHEHUIO CTENICHEH OKUCICHUS XUMHUUECKUX HJIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U CHCHU(DUUCCKUE XUMHUECKUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIICCTB, IOATBCPIKAAsA OINHCAHUC TpUMCPAMH MOJICKYJIAPHBIX W HOHHBIX
YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

COCTaBJISITh YPABHEHHS SJIEKTPOIUTUUECKON JUCCOLMALMY KUCIIOT, LIeJI0Yel U COJIeH, IOTHbIE
W COKpamIEHHBbIE ypaBHEHHUS pPEaKIMii HOHHOrO OOMEHa, YpaBHEHHUS  peakiui,
IMOATBEPIKAAIONIUX CYHICCTBOBAHHUE TeHEeTUYECKON CBSI3HU MCXKAY BEIICCTBAMU PaA3JIMIYHBIX
KJIACCOB;

pPacKpelBaTh  CYIIHOCTb  OKHCJIHUTENILHO-BOCCTAHOBUTENIBHBIX  PEaKIMH  IOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca 3TUX PeaKIHii;

IMPOrHO3UpoOBaTh CBOMCTBaA BCHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA, BO3MOKHOCTH
NPOTEKAaHUS] XUMUYECKHUX NIPEBPALLICHUN B Pa3INYHBIX YCIOBHSAX;

BBIUMCIISITh OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO JOJIO
XUMHYECKOT0 3JeMEeHTa Mo (opMysie COelTMHEHHUs, MACCOBYIO JIONIO BEIIECTBA B pPacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIY;

coOJII0IaTh MpaBHJIa MOJIL30BAHUST XHMUYECKOH MOCYI0H 1 1ab0paTOPHBIM 000pyIOBaHUEM, a
TaKXXC IpaBuJia O6paH_IeHI/I$I C BCHICCTBAMU B COOTBETCTBHUU C MHCTPYKIUAMU 110 BBIIIOJTHEHHUIO
nab0paTOPHBIX XUMHYECKUX OMBITOB MO TMOJYYEHUIO W COOMpPAHHIO ra3000pa3HbIX BEIECTB
(aMMmaKa ¥ yTIIEKUCIIOTO ra3a);

NPOBOJMUTH PEaKLUWH, IOATBEP)KIAIOIIME KAueCTBEHHBI COCTaB pPAa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMUI-, HOAWA-, KapOoHaT-, dochar-, cHIHKaT-,
can)(baT-, TUAPOKCHUI-UOHBI, KAaTHUOHBbI AMMOHUA u HNOHBI N3YYCHHBIX METAJJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX BEIIECTB;

NPUMEHATH OCHOBHBIE ONEpalMyd MBICIUTEIBHONW JEATENbHOCTH — aHAIW3 W CHHTE3,
CpaBHEHHE, 0000LIEeHNE, CUCTEMATHU3aLUIO, BBISIBICHHE IPUUYUHHO-CIIEICTBEHHBIX CBA3EH — IS
M3y4YeHUs] CBOMCTB BEIIECTB U XUMUUECKUX PEAKLHUH, €CTEeCTBEHHO-HAYYHBIE METO/IbI TO3HAHUS
— Ha0JII0JIeHre, U3MEpEeHUe, MOAETHPOBaHUE, IKCIIEPUMEHT (peabHBIN U MBICIICHHBIH).
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NPOrpaMMBsl

Pasnen 1. IlepBoHayaabHbIle XUHMHUYECKH

Xumus — BaxkHas 00J1acThb
11 €CTECTBO3HAHMS M IPAKTHIECKOU

JACATCIIBHOCTH YCIIOBCKA

TEMATUYECKOE IIVIAHUPOBAHHUE

8 KJIACC
KosnyecTBO Yacon DJ1eKTPOHHbBIE
(mudposbie)
Bceero KP mnp o0pa3oBaTejbHbIE
pecypchbl
€ TMOHSITHS
5 5 bubmoteka [IOK
https://m.edso0.ru/7f41837¢

JleATEJILHOCTH YUUTEJIS € y4eTOM
paboueii nporpaMMbl BOCHUTAHUSA

- YCTaHOBJICHUE JOBEPHUTEIBHBIX
OTHOLICHUH ¢ 00YYaIOIIMHCS,
CMOCOOCTBYIOIIUX O3UTHBHOMY
BOCTIPHSITHIO O0YYArOIIMMUCS TpeOOBaHUH
Y TIPOCKO yUHUTEINS, TPUBJICUCHUIO HX
BHMMaHUS K 00CyXJaeMOil Ha ypoke
nH(OpMaNnH, aKTUBH3ALUH UX
MMO3HABATECILHOM NEITEILHOCTH,

- OOy IeHHe 00yJaroImuXxcs cOOIoaaTh
Ha ypOKe OOIIECTIPHHSATHIE HOPMBI
HIOBEJICHHMS, IPaBHJIa OOILEHUS CO
CTapUIMMH U CBEPCTHUKAMH, TPUHIINTIBI
y4eOHON JUCHIUIUIUHBI U
CaMOOpraHH3aLIH;

-TpUBIIcYEHNE BHUMAHUS 00YJaIOINXCS K
[IEHHOCTHOMY aCTeKTy N3y4aeMbIX Ha
ypOKax SIBIICHHUH, OpraHu3aIys uX padoThl
C MOJTy4aeMOi Ha YPOKe COLMATLHO
3HaYMMOM MH(POPMAIUE;

- BKITIOYCHHUE B YPOK UTPOBBIX MPOLIEAYP C
HEJBI0 TIOJIEPKAHUSI MOTHBAITUH
00y4aromuxcs K MOJly4YeHHIO 3HAaHWH,
HAJIQ)KUBaHUIO MTO3UTHBHBIX
MEXKJIMYHOCTHBIX OTHOLIECHHH B KJ1acce



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

- IPUBJICUCHNEC BHUMAHUA 06yqa}oumx051

12 BerectBa 1 XHMUYECKUEC 18 bubnuoreka [JOK K [IECHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
' peaxmn https://m.eds00.ru/7f41837c  ypokax sIBJICHHA, OIBITOB, KOTOPHIE MOTY
BCTPEYATHCSI B MOBCEHEBHOMN KHM3HH
Hroro o pa3aemny 23

Pa3znen 2. Baxkneiimue npeacTaBuTeId HEOPraHNYECKUX BellleCTB

2.1

Boznyx. Kucnopoa. [lonsarue 06
OKCHJaX

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

- IPUBJICYCHUE BHUMAHHSI 00YYAIOIIUXCSI
K [ICHHOCTHOMY ACTEKTy H3ydaeMbIX Ha
ypOKax SIBIICHUH, HHUIIMUPOBAHHE
00CYKIeHHsI, BHICKAa3bIBAHHSI
00y4JaIOIUMHCS CBOSTO MHECHUS

2.2

2.3

2.4

Bonopoa. Ilonstue o kucinorax u
COIISIX

Bona. PactBopsr. [lorstue 06
OCHOBaHMAX

OCHOBHBIE KJIacChl
HEOPraHUYECKUX COEJTUMHEHU

12

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

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

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

- BKJTIOYEHHE B YPOK UTPOBBIX MPOLIEAYP C
LEIBIO MOJICPIKAHMST MOTHBAIINH
00yJaroIUXCs K TOJYyYCHHUIO 3HAHMIA,
HaJaKMBAHUIO [TO3UTUBHBIX
MEXKIIMYHOCTHBIX OTHOIIEHUH B KJlacce

- UCTIOJIb30BAaHNE BOCTIUTATEIBHBIX
BO3MOXKHOCTEH copepaHus yueOHOTo
npenMera gepes noaoop
COOTBETCTBYIOIIMX TEKCTOB ISl YTCHHS,
3aja4 s peleHus1, TPOOJIEMHBIX
CHUTYAIMH JUTs1 00CYK/IEHHS B KJlacce

-IPUMEHEHUE Ha YpOKe
WHTEPAKTUBHBIX (QOpM paboOThI
00y4aromuXxcsl: MHTEJUIEKTyaIbHbIX U,
CTUMYJHMPYIOIIUX T03HABATENBHYIO
MOTHBAIIMIO NTKOJIEHUKOB; TUCKYCCHIA,
KOTOpBIE AAIOT yYalUMCcs BO3MOKHOCTD
MIPUOOPECTH OTBIT BEIEHUS
KOHCTPYKTHBHOT'O JMAJIOTa; TPYyITOBOI



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
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paboThI WK PabOTHI B Mapax, KOTOpPhIC
y4aT IKOJIHHUKOB KOMaHIHOM padboTe u
B3aMMOJICHCTBHIO C APYTUMHU IETHMHU

Pasnen 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumuueckux 3j1eMeHToB Jl. U. MenneseeBa. CtpoeHue aToMoB. XUMHUYeCKAast

cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE Pe€aKIumn

Ilepnoanueckuii 3aK0H 1

- IpUBJIEYCHUE BHUMAaHUs 00yJaromuxcs
K LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
YpOKax sIBIICHUH, OIBITOB, KOTOPBIE MOTY
BCTPEYATHCS B NOBCEAHEBHOMN JKU3HU;

31 [Tepuoanueckas cucrema 7 bubnunoreka [IOK - UCIIOJIb30BAHUE BOCIUTATEIIBHBIX
XUMHUYECKHX dnemeHToB 1. 1. https://m.eds00.ru/7f41837c = BO3MOXHOCTE#H COmEpKAHMUS yIEOHOTO
Menpgene-eBa. CTpoeHHe aToma npeaMeTa yepes moadop

COOTBETCTBYIOIIUX TEKCTOB JUISl YTCHUSI,
3a7a4 sl pelieHHsI, MPOOIEMHBIX
CUTyauui Juis 00CYyKIeHHS B Ki1acce
- BKJIIFOUEHHE B YPOK UT'POBBIX MPOLIEAYD C
XuMHUECKast CBA3b. €JIBI0 TIOZJIEPKAHNS MOTHBAITUH
3.2 OKHUCIUTENHHO- 8 bubmorexa LIOK §6yqafomflicz K TOJTY9YEeHUIO ]:HaHI/Iﬁ
https://m.edsoo.ru/7f41837c ’
BOCCTaAHOBUTCJIbHBIC pCaKIINU HaJIa> KUBAHUIO ITO3UTUBHBIX
MEXKITMYHOCTHBIX OTHOIIICHHUH B KJIacce
Uroro o pazaeny 15 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 2 bubmmorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne HaumeHnoBanme pa3aesioB 1 TeM

KoanuecTBo 4acoB

DJIeKTPOHHBbIE (M (ppoBLIe)

n/n nporpaMmbl

Pa3nen 1. BemecTtBo U XuMHYecKHe peak

[ToBTOpenwue u yriryoneHue
1.1 3HAHUI OCHOBHBIX Pa3lieiioB
Kypca 8 kiacca

Bcero

UK

KP

P

o0pa3oBaTelibHbIE pecypchl

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

JeATeJIbHOCTD YUUTEJIS ¢ y4eTOM
pa0oueii nporpaMMbl BOCIIUTAHMS

- YCTaHOBJICHUE JOBEPUTEIILHBIX
OTHOILICHUH MEXKIY YUUTEIIEM U
YYEHUKaMH, CIOCOOCTBYIOIINX
TMMO3UTUBHOMY BOCIIPUATHUIO YHAIUMUCA
TpeOOBaHM 1 IPOCHO yUUTEIs,
MIPUBJICYCHHIO MX BHUMAHHS K
o0cyxaemMoii Ha ypoke HH(pOpMaIny,
aKTHBU3aINH UX TIO3HABATEIHHON
JeSITeTbHOCTH;

- IPUBJICYCHNE BHUMAHHS IIKOJILHUKOB K
LEHHOCTHOMY aCIIeKTy M3yJaeMbIX Ha
YpoKax HBJ’IeHHﬁ, WHUOUUPOBAHUC
00CY>K1eHHS, BBICKa3bIBAaHHS YUAIIUMHUCS
CBOCT0O MHCHU

1.2 OcHOBHbBIE 3aKOHOMCPHOCTHU

XUMUYECKHUX PEaKLUi

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

- IPUBJICYCHUE BHUMAHUS IKOJIBHUKOB K
IICHHOCTHOMY aCIIEeKTy M3y4aeMbIX Ha
ypOKax SIBIICHUHA, OMIBITOB, KOTOPBIE MOTY
BCTPEUATHCSI B TOBCEIHEBHOM XKHU3HU;

- ACTIOJIb30BaHKNE BOCITUTATEIbHBIX
BO3MOXXHOCTEH coJiepKaHusi y4eOHOTO
npeaMeTa yepe3 mog00p COOTBETCTBYIOIINX
TEKCTOB JUIS YTSHHUS, 3a]1a4 JJIs1 PEIICHUS,
MPOOJIEMHBIX CUTYaILUH JJ1s1 O0CYXKACHHUS B
KJ1acce

DneKTponuTrIecKas
1.3 JUcconranys. XuMHIeCKHe

peaxIuu B pacTBOpax

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

- IPUBJICUCHNC BHUMAHHW MIKOJIBHUKOB K
HOEHHOCTHOMY ACIICKTY M3y4YaCMbIX Ha
YpoKax HBHGHHﬁ, OITBITOB, KOTOPBIC MOT'Y
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BCTpCUATHLCA B HOBCCHHGBHOﬁ KHU3HU

HWroro no pazneny 17
Pa3nen 2. Hemeranjbl U UX coeJUHEHUsI
- MoOyXIeHNe 00yJaroImuXxcst COOII0AaTh Ha
OG1ias XapaKTEPUCTHKA e HOK ypOKe OOMICTIPHUHSTHIE HOPMBI TIOBEACHHUS,
nOIMOTEeKA
2.1 XUMHIYecKux d1emenToB VIIA- 4 https://m.eds00.ru/7f41a636 MpabiIa 0BLIEHNS CO CTapIIMH Hu
rpymmer. TanoremHs: L/m. . CBEPCTHUKAMH, IPUHITUIIBI YIEOHOH
JIUCIUILTAHBI U CAMOOPTaHU3aI[uU
-TIIPUBJICUCHUEC BHUMAHUS 00y4arOIUXCs K
OO6mmas xapaKTepUCTHKA IICHHOCTHOMY acCIeKTy M3y9aeMbIX Ha
99 p p VIA 6 Bu6nmoreka [JOK y . y sy 5
. XUMHYECKUX 3JICMCHTOB - OKax sIBJICHUH, OpraHu3aius ux padboThl C
. https://m.edsoo.ru/7f41a636 yp L p p
rpynnsl. Cepa u e€ coeTMHeHHS MTOJTy9aeMO Ha YPOKE CONMATBHO
3HaYMMOM HHPOPMAIUEI;
- BKJIFOUCHHUE B YPOK UTPOBBIX MPOLICAYP C
OO01mmas xapakTeprucTuKa P P P P
LEJBIO MOJJICPYKAaHUS MOTHBAIMH
53 XUMHYECKUX 3JIEMEHTOB VA- 7 bubnuoreka [IOK 5 .
. 00yJaronuxcs K MOTydeHHI0 3HAHMI
rpymnisl. A30t, Gocdop u ux https://m.edsoo.ru/7f41a636 Y y ’
HAJTAKUBAHUIO TIO3UTUBHBIX
COCTMHCHHMS .
MEXITMIHOCTHBIX OTHOIIICHHH B KJTacce
- IPUBJICYCHIE BHUMAHUS ITKOJIBHUKOB K
OO61mas xapakTeprucTHKa
IIEHHOCTHOMY aCIEKTy M3yJaeMbIX Ha
24 XHMHYECKHX d1eMeHTOB IV A- 8 bubmmoreka LIOK Y N Y1y
. N OKax sSIBJICHUH, MHUIIMHUPOBAHUE
rpymmbl. YTIIIEpo U KpEMHHUI U https://m.edsoo.ru/7f41a636 P ’ P
00CyXIeHVsI, BEICKA3bIBAHUS yUAIIIMUCS
UX COCIMHEHUS
CBOET0 MHEHUS
Hroro no pasaeny 25
Pa3znen 3. MeTanibl 4 MX cOeITMHEHUSI
- IPUBJICYCHIE BHUMAHUS ITKOJIBHUKOB K
. bubmuoreka LIOK IIEHHOCTHOMY acCIIeKTy M3y4aeMbIX Ha
3.1 OO0I11e CBOMCTBA METAJIIIOB 4 1 Y Yy

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

YpoKax HBHCHHﬁ, OITBITOB, KOTOPBIEC MOT'Y
BCTpCUATHCA B HOBCCHHCBHOﬁ KHU3HU
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- HCTIOTb30BAaHHE BOCITUTATEILHBIX
BO3MOYKHOCTEH COIepyKaHusl y4eOHOTO

3.9 BakHeiimme MeTamibl 1 BX 16 bubmmoreka [JOK IpeIMeTa Yepes Mmog00p COOTBETCTBYIOIINX
COEIMHEHHNS https://m.edsoo.ru/7f41a636 TEKCTOB JUIS YTCHHUSI, 3a]1a4 JJIs1 PEIICHYS,
MPOOJIEMHBIX CUTYalUi IJ1s1 OOCYXACHUS B
KJacce;
Uroro no pazgeny 20
Pa3nen 4. Xumus 4 oKpy:Kaiomas cpeaa
- IPUBJICUCHUE BHUMAHUS IKOJLHUKOB K
[IEHHOCTHOMY aCIEeKTY M3y4aeMbIX Ha
YpOKax sIBIICHHIA, ONIBITOB, KOTOPBIE MOTY
BCTPEYATHLCS B MOBCEAHEBHOW JKU3HU;
- IpUMEHCHWE Ha YPOKE HWHTEPaKTUBHBIX
hopM paboOTHI yYaITUXCS:
41 BemiectBa u MaTepuanisl B 5KU3HU 3 bubmmorexa [IOK HWHTEJUIEKTYAIbHBIX UTP, CTUMYJIUPYIOIIHUX
4eJIoBeKa https://m.edsoo.ru/7f41a636 MI03HABATEIILHYI0 MOTHBAIHIO IIKOJIHHUKOB;
JIUCKYCCHIA, KOTOPBIE TAIOT yYaruMcst
BO3MOXHOCTh TIPUOOPECTH OITBIT BEJICHUS
KOHCTPYKTHBHOTO JIajIora; TPYIIOBOM
paboThI WK PabOTHI B Mapax, KOTOPBIC y4aT
IIKOJILHUKOB KOMaHIHOW paboTe u
B3aUMOJICHCTBHIO C JIPYTHMH JICThMH
HWroro mo paznemy 3
PesepBHOE Bpems 3 bubamorerca LIOK
https://m.edso0.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

» Xumus, 8 knace/ ['abpuensa O.C., Octpoymos WU.I'., CnankoB C.A. AKIIMOHEPHOE 0OIIECTBO
«3narenbctBo «IIpocBeiieHune

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon N.I'., CnankoB C.A. AKIIMOHEPHOE 0OIIECTBO
«3narenbctBo «IIpocBeiieHune

METOIUYECKHUE MATEPHUAJIBI JJI51 YUYUTEJIA

1. T'abpuensn O. C., BockoOoiinukosa H. I1., Surykosa A. B. HactonbHast kHura yantens. Xumust. 8
KI.: MeTonnueckoe nocobwue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., AmykoBa A. B. Tetpaap a7 1ab0opaToOpHBIX OMBITOB U MPAaKTHUECKUX paboT. 8
k1. K yueOnuky O. C. 'abpuensiaa «Xumus. 8 kmace». M.: Jlpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. [abpuensna «Xumus». 8 kinacc / O.
C. I'abpuensta. — M. : Jlpoca, 2021. — 109.

4. T'abpuensn, O. C. Meronndeckoe nocodue k yueouuky O. C. ['abpuensna «Xumusy. 9 knacce / O.
C. I'abpuensta. — M. : Jlpoca, 2021. — 108.

5. Xumus : TexHonorndeckue kapthl kK yaeOruky O. C. ['abpuensHa «Xumus. 8 Kiaccy :
Metonudeckoe nocobue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHonorndeckue kaptol kK yaeOruky O. C. ['abpuensHa «Xumus. 9 kmacey :
Metonuieckoe nocobue / JI. . Acanosa. — M. : [Ipoda, 2018

7. Xumus. 8 xi1.: KoHTponbpHBIe 1 TpoBepoyHbIe paOboTh K yaeOHuKy O. C. ['abpuensHa «Xumus. 8»
/ 0. C. I'abpuensn, I1. H. Bepeskun, A. A. Yuiakosa u np. — M.: Ipoda, 2022.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://him.1september.ru Equnas kosutekist LIOP: TIpeameTHast KOIIEKIUS « X AMHUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIC SKCIIEPUMEHTBI: XUMHSI.
Kosmtexuust Poccuiickoro o61eo0pa3oBaTebHOTO mopTaia

http://www alhimik.ru Bcepoccuiickast onuminuaia nKoJI5HAKOB [0 XUMHHU
http://chem.rusolymp.ru Opranuueckast XUMHSL: JISKTPOHHBINA YI€OHHK T CPEIHEH IITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: JICKTPOHHBIH YIeOHHK

http://www hemi.nsu.ru OTKpsITHII KOJUTEK: XUMUS

http://www.chemistry.ru JIucTaHIIMOHHAS OJMMITHA/A IO XMMHUH: TEIEKOMMYHHUKAITHOHHBIN
00pa3oBaTeIbHBIN MPOCKT

https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost/ ®ynkunonanbHas
Ir'paMOTHOCTb



