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IHosscHuTEABbHAA 3AIIHCKA

Pabouvas mporpamMma 1o XMMUU Ha YPOBEHb OCHOBHOT'O O0IIIEro 00pa3oBaHMs IS
obyuatomuxcst 8—9-x kiacco YHOY COIII « HezaBucumas mikosia» pazpaboTaHa B
COOTBETCTBHH C TPEOOBAHMSIMH:

o ®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

e mpuka3za Munmnpocsemenus ot 31.05.2021 Ne 287 «OO0 yTBepXKAeHUU
(benepaabHOro TroCyIapCTBEHHOTO 0O0pa30BaTEIbHOIO CTaHJapTa OCHOBHOTIO
o0111ero 00pa3oBaHuUs»;

e mpukaza Munmnpocpemenus ot 18.05.2023 Ne 370 «O06 yrBepxkaeHuu dheaepaibHON
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O 001IeT0 00pa3oBaHus»;

o mnpukaza Munnpocsemenuss or 09.10.2024 Ne 704 «O BHeCeHMM U3MEHEHHH B
HEKOTOpbIe npuKa3sl MuHucrepctBa npocsewmenus Poccniickoit ®enepanum,
Kacaromuecs: (efepalibHbIX 00pa30BaTENbHBIX POrpaMM HA4yaJbHOTO OOILEero
oOpa3oBaHHsi, OCHOBHOrO o0Omero oOpa3oBaHUSI U  CpPeIHEro  OOIIero
00pa3oBaHUsY;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsiaka
OpraHu3allMi U OCYIIECTBJICHUS O00pa30BaTEIbHOM IEATEILHOCTH MO OCHOBHBIM
o0uieo0pa3oBareabHbIM  [pOorpaMMaM —  OOpa3oBaTeIbHBIM  MPOrpamMMaMm
HAyaJIbHOTO 00IIEro, OCHOBHOI'O OOILEro M CpeJHEro o0iero 00pa3oBaHus»;

o Konnenuuu npenojaBaHus y4eOHOTo npeameTa « XuMus»;

o Konuenuuu sxonaoruueckoro o0pa3oBaHus B cucteMe o0I1ero oopa3oBaHus;

e CII 2.4.3648-20 «CaHuTapHO-3IUAEMHOIOrHYECKHE TPeOOBaHUS K OpraHU3alusM
BOCIIUTaHUsI MU OOydYeHMs, OTIbIXa M O3[0POBJECHUS JeTeldl U MOJOAEKHY,
YTBEPKACHHBIX MOCTAHOBJIEHUEM IJIaBHOTO caHuTapHoro Bpada oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «['urnennyeckue HOpMATUBHI U TPEOOBaHUS K 00OECIICUEHUIO
6e30macHOCTH U (M) O€3BpeTHOCTH JAJIs YeloBeka (haKTOPOB cpelibl 0OUTaHU,
YTBEPKACHHBIX MOCTAHOBJIEHWEM IJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Ne
2;

e (enepasibHON pabouelt TPOrpaMMBbI IO YUEOHOMY MPEAMETY «XHUMHUSI.

PabGouass mporpamMMa OpHEHTHpOBaHa Ha I€JIEBbIE NPHUOPUTETHI, CPOPMYIUPOBAHHBIE B
benepanbHOi pabovel mporpaMMe BOCIIUTaHMS U B pabodell mporpamme Bocnutanus HOY
COI « He3aBucumas mKoma».

[IporpaMmMa 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIEr0 oOpa3oBaHMs COCTaBIEHa Ha OCHOBE
TpeOOBaHUHN K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTENbHON MPOrpPaMMBI OCHOBHOTO
obmero obpazosanus, npeacrasieHHbx B @I'OC OO0, a takxke Ha OCHOBE (heaepabHOU
paboueid TpOrpaMMbl BOCIUTAHHUS W C YYE€TOM KOHIEMIIMK TPENoJaBaHusi y4eOHOTO
npenMeTa «XuMHUs» B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoii @eneparum.

[IporpamMma 1o XUMHHM JaeT MpeJICTaBlIeHHEe O IensiX, oOmiei crparerun oOyuyeHwus,
BOCIUTAHMSI U Pa3BUTHUA OOYyYaIOLIUXCS CPEJICTBAMHU Y4eOHOro IpeIMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE MPEMETHOE COJIepKaHKe, PEyCMaTPUBAET paclpeie]ieHne ero mo Kjiaccam
U CTPYKTYPUPOBAHME II0 pa3fesaM M TeMaM [OporpaMmbl IO XHMHH, ONPEIEIsAeT
KOJIMYECTBEHHBIE W KAUECTBEHHBIE XAPAKTEPUCTHKH COJEPKAHUS, PEKOMEHAYEMYIO



MOoCJICHOBATCIIBHOCTE M3YUCHUA XUMHHU C YUCTOM MCKIIPCIAMCTHBIX W BHYTPUIIPCAMCTHBIX
CBsI3€H, JIOTUKU Y4eOHOro Mporiecca, BO3PACTHBIX OCOOCHHOCTEH 00YUYarOLIUXCsl, ONpeIeNsieT
BO3MOYKHOCTH TIpeMeTa Ul pean3aluy TPeOOBaHUM K pe3yiIbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTe/ibHOI MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs, a TaKkKe
TpeOOBaHUI K pe3ynbTraTaM OOY4YEeHHs XMMHMM Ha YpPOBHE IEJIel W3ydeHHs TNpeaMeTa |
OCHOBHBIX BHJIOB y4EOHO-IIO3HABATEIBHOW JESATENILHOCTH OOYYaroIIerocsi 1o OCBOCHHIO
y4eOHOTO COlepIKaHMS.

3HaHWE XMUMHHU CIYKUT OCHOBOU ISl (DOPMUPOBAHHUS MHPOBO33PEHUS 0OYUaIOIIETocs, €ro
HPEJICTABICHUN O MAaTepHalIbHOM EIMHCTBE MHUpPA, BAKHYIO POJIb UIPalT (OpPMHUpYEMbIC
XUMHEH TPEICTaBICHHUS O B3aWMOIPEBPAIICHUSX JHEPTHMH W OO0 DSBOJIOIUHM BEIISCTB B
HPUPOJIC, O IMYTAX PEUICHHS IT00ATBHBIX NPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEIOBEUECTBA —
CBIPDbEBOH, DHEPreTHUYECKOW, TMHIIEBOM H OJKOJOTUYECKOH Oe30macHOCTH, MpobieM
3JpaBOOXPAHCHUSL.

N3ydenune xumuu:

e CIIOCOOCTBYET peaju3alid BO3MOXHOCTEH Ui caMopa3BUTUS M (HOPMHUPOBAHHUS
KyJIbTYpPbI JIMYHOCTH, €¢ 001l U (yHKIHMOHAIBHOI IPAaMOTHOCTH;

e BHOCHT BKJIaa B (opMuUpOBaHHE MBIIUICHHS W TBOPYECKHX CIIOCOOHOCTEH
OOy4arolMXcs, HAaBBIKOB WX CAaMOCTOSTENIbHON  y4eOHOH  JeATEeIbHOCTH,
SKCHICPUMCHTAJIBHBIX W HCCICA0BATCIIBCKUX YMGHI/If/'I, HCOGXOIII/IMI)IX Kak B
HIOBCEHEBHOM )KU3HH, TaK U B MPO(ECCUOHATBHOMN JCSTENbHOCTH;

e 3HAKOMMT CO CHCHI/I(bI/IKOI\/JI HAay4YHOI'0 MBIIJICHUA, 3aKJIaAbIBACT OCHOBLI HEJIOCTHOT'O
B3IJISIa HA €MHCTBO NPUPOJBI U YETOBEKa, SBISCTCS OTBETCTBEHHBIM JTAllOM B
(OpPMHUPOBAHUH €CTECTBCHHO-HAYYHOW TPAMOTHOCTH 00yYarOIHXCS;

e crocoOCcTByeT (HOPMUPOBAHHIO [IEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYYHBIM
3HaHWSM, K TIPUPOJE, K 4YEJIOBEKY, BHOCHT CBOW BKJIQJ B OKOJOIHYECKOEC
o0pa3oBaHue 00yJaIOLINXCS.

JlanHble HampaBiieHUss B OOYYEHMM XHMHU OO€CIEeUMBAIOTCS CHEU(UKON CcolepiKaHus
y4eOHOro IMpeaMeTa, KOTOPBIM SBISETCA MeJarornyeckd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BO HAyKH XMMUU Ha ONPEJICTICHHOM 3Talle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOLIEro OOpa3oBaHUS OPUEHTUPOBAH HA OCBOCHHE
00y4aroIUMUCs CUCTEMbI TIEpBOHAYATIbHBIX MOHATUN XUMUHU, OCHOB HEOPraHMUECKOW XUMUU
1 HEKOTOPBIX OTAEJIbHBIX 3HAYUMBbIX IMOHSATHI OPraHuYeCKOW XUMHUH.

CtpykTypa cojaepxaHusi MPOrpaMMbl MO XUMHUU CPOPMHUpPOBAHA HA OCHOBE CHUCTEMHOIO
noaxoaa k ee nzydeHuro. CopepxaHue CKIIAIbIBAETCS U3 CUCTEMBI MOHATHI O XUMUYECKOM
JJIEMEHTE W BEIMIECTBE M CHCTEMBI MOHATHNA O XWMHUUYECKOW peaknuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbI MO MPUHLMUILY MOCIEI0BATEIILHOTO PAa3BUTHS 3HAHUK Ha OCHOBE
TEOPETUYECKUX MPEJCTABICHUN PA3HOTO YPOBHS:

e ATOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
o Ilepuonnueckoro 3akona /.M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

e YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

e TpEACTaBJIEHUH 00 AIEKTPOIUTUUECKON JUCCOLMAIINH BEIIECTB B PACTBOPAX.



Teopernyeckue 3HAHMS PACCMaTPUBAIOTCS HAa OCHOBE JMIIUMPUYECKU IIOIYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIbHO OT OAHOTO YPOBHS K JApPYromy,
BBINOJIHASA (DYHKIIMHA OOBSICHEHUSI U MPOTHO3MPOBAHUSI CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEH
[IPAKTHUYECKOr0 IIPUMEHEHHUS U MOJIYyYEHUs U3y4aeMbIX BELICCTB.

OcBoeHue mporpaMMbl MO XHMHHU CHOCOOCTBYeT (DOPMHUPOBAHHMIO TPEACTABICHUS O
XUMHUYECKON COCTAaBIIAIOIIECH HAay4HOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOW IPUPOABI,
LIEHHOCTHOTO OTHOILIEHHUs K HAy4YHOMY 3HAHHMIO M METOJAaM MO3HaHUsA B Hayke. M3ydeHue
XMUMHU TPOMCXOJUT C MPUBJICUCHHEM 3HAHUH M3 paHee M3YYEHHBIX y4eOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» U «Pusuka. 7 Kiaccy.

[Ipu U3y4eHUn XMMHUU MPOUCXOIUT (OPMHUPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKH KaK
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMsI, HMPAKTUYECKOH IesATeIbHOCTH 4YeJOBEKa U Kak
OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIbTYpHl. 3agaya Y4eOHOrO MpeaMeTra COCTOUT B
(OpMHUPOBAHUN CUCTEMbI XMMUYECKUX 3HAaHUI — BaKHEWIIMX (AKTOB, MOHATHUI, 3aKOHOB U
TEOPETHUYECKUX TMOJOKEHUU, JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAayKH, B MPHUOOIIEHHMM K HAY4YHbIM METO/aM IO3HAHUS MpPHU HU3YUYEHUHU BEILECTB U
XUMAYECKHX peaknuid, B (OPMHUPOBAaHMH M DPA3BUTHUU I[O3HABATENBHBIX YMEHHH U HUX
IPUMEHEHUH B Y4eOHO-IIO3HABAaTEIIbHOM M Yy4eOHO-MCCIIEOBATENbCKOM JIeSTebHOCTH,
OCBOEHUU IPaBUJI OE€3011aCHOr0 OOpAIEHMsI C BELIECTBAMH B [IOBCEJHEBHOM YKU3HU.

[Ipy u3yyeHHMM XUMUU Ha YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHHMs Ba)KHOE 3HAUEHUE
puoOpenu Takue ey, Kak:

dbopMHpOBaHWE  HMHTEIUICKTYAIBHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIbHOMY IPHUHATUIO DPELICHUH,
CIIOCOOHOM a1anTHPOBATHCA K OBICTPO MEHSIOLIMMCS YCIOBUSIM JKU3HH;

e HaIPaBJICHHOCTb OOYYEHHUS Ha CHUCTEMAaTHYeCKOe IMPHOOIEeHHEe OO0ydaroluxcs K
CaMOCTOSITENIbHOM MO3HAaBaTENbHON JAEATEIbHOCTH, HAYYHBIM METO/aM IO3HaHMS,
(bopMHPYIOLMM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUM;

e ofecrieueHue YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIMMUCS OIbITa
pa3sHOOOpa3HOM AEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIMI), UMEIOIMX YHMBEpPCAJIbHOE 3HAUECHUE JJISl Pa3IM4HbIX
BUJIOB JIEATENBHOCTH;

e (opmupoBanue 001IeH YHKITMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM YHCJIE€ YMEHHH OOBICHATH M OLIEHUBATh SBJICHUS OKPYXAIOIIEro MHUpA,
UCIIOJIb3YS 3HAHUSA U OMBIT, IOJTYYEHHbIE IPU U3YYEHUU XUMUU, IPUMEHATh UX MIPU
peleHnH pobJIeM B TOBCEHEBHOM KU3HU U TPYAOBOU JESATEIbHOCTH;

e (opMupoBaHHE Yy OOy4yarOUMXCSd TyMAHUCTUYECKUX OTHOILIEHUH, MOHUMaHUS
LIEHHOCTH XMMUYECKMX 3HaHUU I BBIPAOOTKHM HKOJIOTHYECKU IIe1ecCO00pa3HOro
MOBE/EHNA B OBITY M TPYAOBOM MAESITENBHOCTH B LEISIX COXPAHEHHsS] CBOETO
3/10pOBbS U OKPYKAIOIIEH TPUPOIHOMN Cpeabl;

e Dpa3BUTHE MOTHUBAIlUM K OOy4YEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U

CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMsI OOIEYETOBEYECKUX IIEHHOCTEH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQMIIS U HAIMpPaBICHHOCTH JalbHEWUIIEro

o0yueHusl.

OO1mree YuCIO YacoB, OTBEACHHBIX IS WU3YYEHUsS XMMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanms, coctaBisieT 136 yacoB: B 8-M kimacce — 68 yacoB (2 yaca B Hememnio), B 9-m
kiacce — 68 yacoB (2 Jaca B HEJEIO).



Jlnst peanu3aniiyl IPOTPaMMBbl UCTIONB3YIOTCSl YU€OHHMKH, JOMYIIEHHBIE K HCIOJIb30BAHUIO
[IPH peaju3alii UMEIONUX TOCYAapCTBEHHYI0 aKKPEIUTAIUI0 00pa30BaTeabHBIX MIPOrpaMM
HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHEro o0Imero oopa3oBaHus OpraHU3alUsIMH,
OCYIIECTBISIONIMMA 00Pa30BaTCIbHYIO JIEATEILHOCTh, MPHUKA30M MHUHIIPOCBEIICHUS OT
26.06.2025 Ne 495:

e Xumms, 8 xmace/ TIabpuensu O.C., OctpoymoB W.I'., Cnagxo C.A., AO
«3marenscTBO "l[IpocBemienue »;

e Xummsa, 9 xkmace/ Tlabpuwensu O.C., OctpoymoB W.I'., Cnaaxo C.A., AO
«3marenscTBO "l[IpocBeienue" »;

o <.

DneKkTpoHHBIE 00pa30BaTeIbHBIC PECYPCHI, TOMYIIEHHBIC K UCITOIB30BAHUIO TIPH Pealli3aIlif
UMEIOIUX TOCYIApCTBEHHYIO aKKpeIUTAIMio 00pa30oBaTelbHBIX MPOTPAMM HAYAIBHOTO
00111ero, OCHOBHOI0 00IIero, cpeaHero oomero oo0pa3oBaHusS NIPUKa30M MUHIIPOCBEIICHUS
ot 23.07.2025 Ne 551:

Conep:xxanue yuyeOHOro nmpeamMera

LV
8-i1 kJj1ace
HepBOHa‘laﬂbHLIe XUMHNYEeCKHUEe NMMOHATUuA

[IpenMer xumuu. Posib XMMHH B )KU3HU YeIOBEKa. XUMUS B CUCTEMe HayK. Tena u BemiecTsa.
dusndeckue CBOMCTBA BEMIECTB. ATperarHoe COCTOSHHUE BemlecTB. [IoHATHE O MeTomax
nmo3HaHus B xumuM. Yucteie BemecTBa u cMecu. CriocoObl pa3ieNieHus CMECEi.

ATOMBI U MOJICKYIJIBI. Xumuueckue dj1eMeHThl. CHMBOJIBI XUMHYECKUX 3JICMEHTOB. HpOCTI)IG
H CJIIOXKHBIC BEIICCTBA. ATOMHO—MOJ’IeKy.]'ISIpHOC YUCHHUC.

XuMu4deckas (bopMyJIa. BaneHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCTaBa BCIICCTB. OtHocurtensHas atomHas Macca. OTHOCHTEILHAS MOJICKYJIApHas Macca.
MaccoBas 10711 XUMHYECKOI'0 3JIEMEHTa B COCTUHEHUH.

KomnuectBo BemectBa. Mosib. MonsipHast Macca. B3auMOCBSI3b KOJIMYECTBA, MACCHI U YUCTIA
CTPYKTYpHBIX €IMHHUII BellecTBa. PacueTsl o popmynam XUMHUYECKUX COSTMHEHUH.

dusznueckue M XUMUYECKHE SIBIICHUA. XUMHUYECKas peakius M €€ MPU3HAKU. 3aKOH
COXpaHEHHUsS MacChl BEIIeCTB. XWMHYECKHe ypaBHeHHs. Kraccupukamums XUMHUYECKUX
peakuuii (COeAMHEHUS, PA3JI0KECHHS, 3aMEIIEHUs, OOMEHA).

XUMHYECKHH IKCIIEPUMEHT:
3HAKOMCTBO C XHMMHUYECKOW MOCYy/I0#, mpaBujiaMu paboThl B jJaboparopuu M HpUEeMaMu

oOpariieHusi ¢ 1abopaTopHBIM 000pyAOBaHNEM, U3yUEHUE U OMUCaHHe (PU3NYECKUX CBONCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOMOIeHne (HU3NIECKUX (IIJIaBJICHHUE BOCKA, TasTHUE



JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOH/ICHCALIMS BOJbI) U XUMUYECKUX (FOpEHUeE
CBEUU, MPOKAJIMBAHWE MEIHOW IMPOBOJIOKH, B3aUMOJEHCTBUE MeJla C KUCJIOTOW) SBJICHUH,
HAOJIIOJICHUE M OMHCAaHWE MPU3HAKOB MPOTEKAaHUS XUMUYECKUX PEaAKIUi (pas3sioKeHHe
caxapa, B3aMMOJICCTBHE CEPHOM KHCIIOTHI C XJIOPHAOM Oapwuis, pas3sIioKEHHUE THIPOKCHIA
menu (II) mpu HarpeBanuu, B3aumojieicTBre xeies3a ¢ pactBopom conu Meau (II), uzyyenue
CIIOCOOOB pa3/CIICHHs] CMECE: C IOMOIIbI0 MarHuTa, (QUIBTpOBaHWE, BBIMAPUBAHUE,
TUCTHIUISIIMS, XpoMarorpadusi, MPOBEJACHHE OYHCTKH TOBAPEHHOW COJM, HAONIOJCHUE U
ONHMCaHKUE PE3YyJIbTATOB MPOBEJACHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MacChl,
CO37]aHue MOJIeNIeH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:xHelimmue NMpeaACTABUTEIN HEOPTaHUYECCKHUX BE€UIECCTB

Bosnyx — cmech razoB. CoctaB Bo3nyxa. Kucnopog — sieMeHT M MpPOCTOE BEHIECTBO.
Haxoxpaenue kuciopona B mpupojae, (pu3mveckne ¥ XUMHUYECKHUE CBOWCTBA (peakiuu
roperus). Oxcunsl. I[lpumenenue kucinopona. CrocoObl TONy4YyeHHUs KUCIOpoJda B
nabopaTopuu ¥ TpOMBIIUIEHHOCTH. KpyroBopor kucmopoma B mnpupoge. O30H —
AIJIOTPOITHAS MOAU(PHUKAIUS KUCIOPOIa.

TemnoBoit »d¢deKkT XUMHYECKON peakiuu, TEePMOXUMHUYECKHE YpaBHEHHUS, 5K30- U
SHAOTEPMUYECKUE pPEAKIUU. TOIUIMBO: yrojib W MeTaH. 3arpsi3HEHUE BO3/]yXa, YCUIECHHE
napHUKOBOTO 3 dekTa, pa3pylieHre 030HOBOTO CJIOSI.

Bonopox — anemenT u npocroe BemmecTBo. Haxoxxaenue Bogopoaa B mpupoae, pusndeckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, ClIOCO0b! oaydeHus. Kuciorsl u comu.

MOJ'IHpHHﬁ 00BeM ra3oB. PacueTsl 1o XUMHYECKUM YpaBHCHU M.

Odusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputrenb. PactBopbl. HaceliieHHbie u
HEHACBIIIEHHbIE PacTBOPBI. PacTBOpHUMOCTh BEmIECTB B BoJe. MaccoBas J0Js BEUIECTBA B
pacTBope. XuMHUYeCKHe CBOKMCTBA BoAbl. OCHOBaHUsA. Poiib pacTBOPOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot BobsI B mpupojie. 3arps3HeHrue mpupoaHbix Boa. OXpaHa U O4HMCTKA
MIPUPOJHBIX BOJI.

Knaccudukanmss Heopranmveckux coenunenuit. Oxcunpl. Krnaccudukarus OKCHUIIOB:
cosieoOpasyome (OCHOBHBIE, KHCIOTHBIe, aM(doTepHble) U  HecoleoOpa3yrolue.
Homenkiarypa oxcuaoB. Pusmyeckne M XHMHUYECKHE CBOMCTBA OKCHIOB. [lomyuenue
OKCH/JIOB.

OcHoBanus. Krnaccudukanuss OCHOBaHHMM: IIENIOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Howmenxkimarypa ocHoBaHuii. du3nyeckue U XUMUYECKUE CBOMCTBa OCHOBaHuil. [lomydeHue

OCHOBaHHWH.

Kucnorel. Knaccuduxamus kucnor. Homenkmarypa kucnor. Dusznueckue W XHUMHYECKHE
cBorictBa kuciot. Psg akruBHoctu metauioB H.H. bekerosa. [lonyyenne Kucior.

Comu. Homenkmarypa coseil. @usnueckre M XMMHUYECKHE cBoicTBa cosei. [lomyduenue
coJieit.

I'enermueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUICCKUX COG)II/IHCHPlﬁ.



XUMHYECKHH IKCIIEPUMEHT:

KaueCTBEHHOE OIpeAeliCHUE COJICpXKAHUS KHUCIOpOAa B BO3MyXe, MOIYYCHHE, COOMpaHHE,
pacro3HaBaHUE W M3YYCHHE CBOMCTB KHCIOpOa, HAOIIOACHUE B3aUMOJICHCTBHUS BEIICCTB C
KHUCJIOPOJIOM M YCJIOBHSI BOBHUKHOBEHUS U MPEKpAIlCeHHs] TOPeHHs (I10XkKapa), 03HAKOMJICHUE
¢ o0pa3iaMy OKCHJOB M OINKMCAHHE WX CBOWMCTB, MOJIYYCHHE, COOMpaHUE, paclio3HaBaHUE U
M3y4YeHUEe CBOMCTB BOJOpOJa (ropeHue), B3aumojieicTBre Boaopoja ¢ okcujaom meau (II)
(BO3MOXKHO  HMCIOJIb30BAaHUE  BHJICOMATEpPHAIOB), HAOIIOJEHHWE O0pa3IlOB  BEIIECTB
KOJMYECTBOM | MOJb, MCCIIEIOBAaHHE OCOOCHHOCTEH pPacTBOPEHHUsS BEIIECTB C Pa3IUIHON
pacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C  OMNPEACIICHHOM MaccoBOM  JoJiei
pPacTBOPEHHOT0 BELIECTBA, B3aWMMOJEWCTBHE BOJBI C METAUIAMH (HATPUEM M KaJIbLUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUIACOMATEPUAJTIOB), MCCIIEIOBAaHUE OOPa3lloB HEOPTaHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUS OKPACKU MHIWKATOPOB B PACTBOPAx
KUCJIOT W 1IeJIo4Yei, u3ydeHue B3auMmojencTBus okcuga meau (II) ¢ pactBopom cepHoi
KHUCJIOTBI, KHCJOT C METa/llaMH, PEaKIMil HeWTpaiu3allyd, IOJTyYeHUE HEPACTBOPUMBIX
OCHOBaHMWH, BBITECHEHHWE OJHOINO MeETaula JpPYyrUM M3 pacTBOpa COJIM, pELICHUE
AKCIIEPUMEHTAIIbHBIX 3a71a4 10 TeMe «BaxxHel e KiIacchl HEOPTraHMUECKUX COSTUHEHUN.

IMepuonuueckuii 3akon u Ilepmoamyeckasi cucremMa xuMuUYeckux 3jemento JI.H.
MenpaejieeBa. Ctpoenue aTOMOB. XumMnueckas CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHMTEIbHbIE PEAKIUMN

HepBHe ITIOIIBITKH KJ'IaCCI/I(bI/IKaL[I/II/I XMMHUYECKHUX 3JeMeHTOB. [loHsaTue o Irpynimax CXOJHbIX
9JICMCHTOB (HICJIO‘-IHI)IC n ICJI0OYHO3CMCEIIbHBIC MCETAJJIbl, T'aJlOICHbI, HWHCPTHLIC ra31,1).
3JI€M€HTBI, KOTOPELIC 06p33y1-OT aM(bOTepHBIe OKCHAbI U TUAPOKCHUIBI.

[lepnonnueckun 3akoH. Ilepuonnueckas cucremMa XMMHYECKMX d3ieMeHToB  J[.M.
MenneneeBa. KoporkonepuoaHas u JyimHHonepuoHas ¢opmsl [leproanyeckoil CUCTEMBI
xumuueckux snemeHToB .M. MenneneeBa. Ilepuonbl u rpynmbl. PU3HYECKHI CMBICIT
MIOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIHI JJIEMEHTA.

Crpoenue atromoB. CoctaB aroMHbIX siaep. M3otonbl. DnekTponsl. CTpoeHUe 31IEKTPOHHBIX
o0onouek aroMoB TiepBbIX 20 xumuueckux nsyeMeHToB Ilepumoamueckoit cuctemsr [I.H.
MenneneeBa. XapakTepuCTHKa XHMMHMYECKOIO JJIEMEHTAa [0 €ro IMOJIOKEHHID B
[Tepuonnueckoit cucreme .M. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA pauyCca aTOMOB XMMHYCCKUX J3JICMCHTOB, MCTAJUIMYCCKUX U
HEMETAJNIMYSCKUX CBOMCTB MO rpymmnaMm 1 nepuogam.

3nauenue Ilepuoanueckoro 3akoHa u [lepnoanueckoil cucTeMbl XUMUYECKUX IEMEHTOB IS
pa3BuTus Hayku U npakTuku. .M. MeHnenees — ydeHbIN U IpaKJaHUH.

XuMu4decKkas CBA3b. KoBanenTHas (HOHHpHaH n HGHOHﬂpHa}I) CBA3b.
BHGKTPOOTPHI_I&T@J'H)HOCTB XUMHYECKHX 31eMeHTOB. loHHas CBSI3b.

Crenens okuciieHns. OKHCINTEIFHO-BOCCTAHOBUTEIILHBIC peaKkunu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHMA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKHUI IKCIIEPUMEHT:



n3yueHre o0pa3IoB BEIIECTB METAIOB U HEMETAJJIOB, B3aUMOACHCTBUE THIPOKCUAA IIMHKA
C pacTBOpPaMM KHCIJIOT M IIENOYEH, NPOBEIEHUE OIBITOB, HMIUIIOCTPUPYIOLIUMX IPUMEPHI
OKHCJIUTEBHO-BOCCTAHOBUTEIIBLHBIX PEAaKIMi (TOPEHUE, PEAKLIUK PA3JIOKEHUS, COCIUHECHHUS).

Me)KHpeL[MeTHI)Ie CBA3H

Peanuzanust MeXIpeaAMETHBIX CBSI3€M MPU M3YYEHUU XMUMHUHU B 8-M KJIacce OCYIIECTBIAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSTHM, TaK U [OHSATUH,
SIBIISIFOIIUXCS CUCTEMHBIMH JJIS1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE MOHATHS: HAyYHBIH (akT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, KIacCH(UKaIus, NEPUOANYHOCTh, HAONIOJCHHUE, JKCIICPHUMEHT, MOJACIUPOBaHUE,
HU3MEPEHHE, MOJIENb, SIBJICHUE.

®dusnka: wMarepus, aroM, OJJIEKTPOH, TIPOTOH, HEWUTPOH, HWOH, HYKIWI, H30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYSCKUN 3apsijl, BEIICCTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BEIECTBA, ra3, GU3HYSCKUE BEIMYUHBI, CIMHULIBI H3MEPEHHUS, KOCMOC, IIJIaHETHI,
3Be3b61, ComHIle.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpochepa, MUHEpAIIbI, TOPHBIE MOPOIbI, TIOJIE3HBIE UCKOMIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9-11 KJacce
BellIeCTBO U XUMHNYECKada peaKuml

[lepmonnueckuit  3akoH. Ilepumonnueckas cucremMa XHMMHYECKMX d3ieMeHToB  J[.M.
MenpeneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX MEPUOJAOB, KaJIMs, KaIbIUA U UX COCJUHEHUN B COOTBETCTBUHU C
ITOJIOXKEHUEM DJIEMEHTOB B [leproanueckon cucreMe U CTPOCHUEM X aTOMOB.

CTpOGHI/Ie B€IICCTBA: BHIBI XUMHYCCKOM CBSI3H. THIIBI KPUCTANIMYCCKNUX PCIICTOK,
3aBHCHUMOCTh CBOICTB BCIICCTBA OT THIIA KpHCTaHHquCKOP’I PCHICTKH U BUIA XUMHYECKOMN
CBs3U.

Knaccudpukanus M HOMEHKJIaTypa HEOPraHMYECKMX BEIIeCTB. XUMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IU4YHBIM KJIacCaM HEOPIaHWYECKUX COCAMHEHUH, TeHETUYECKas
CBA3b HEOPTraHWYECKHUX BELIECTB.

Knaccudukanys XUMHUYECKUX peakUui MO pa3Iu4HbIM IMpU3HAKaM (TI0 YHUCIY M COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3((eKTy, Mo HM3MEHEHUIO CTemeHen
OKHCJICHUSI XUMHUYECKUX JIEMEHTOB, IO 0OPAaTUMOCTH, TI0 YYaCTHIO KaTaau3aropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINU, TEPMOXUMUYECKHUE YPABHEHUSI.

[Tonsite o ckopoctH XxumHuueckoil peakiuu. IloHsTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHsATHE O TOMOreHHBIX M TeTeporeHHnIX peakuusax. Ilonsrue o



karanauze. lloHaTHE O XHUMHUYECKOM PaBHOBCCHHU. CDaKTOpLI, BJIMAIOIIUC Ha CKOPOCTb
XHUMHYECKOH PE€AKIIUN U IMOJTOXKCHUE XUMHUYCCKOI'O paBHOBECHUA.

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKkuuu, BHCKTpOHHHﬁ 0aJaHC OKHCJIUTENILHO-
BOCCTAaHOBUTEIBbHOM pCaKknuu. CocraBicHue ypaBHeHI/Iﬁ OKHCJIHNTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaKHI/Iﬁ C UCIIOJIb30BAHUEM ME€TOAA 3JICKTPOHHOI'O OajaHca.

Teopus SJIEKTPOJIUTUYECKON JTUCCOIMAIMU. DJIEKTPOJUTHI M HERIEKTPOIUTHL. KaThoHsl,
QHUOHBI. MeXaHW3M AWCCOLMAIMKM BEHIECTB C Pa3IUYHBIMH BUJAMH XUMHUYECKON CBS3H.
Crenens aucconuanuu. CHIbHBIC U C1a0bIe JIEKTPOIUTHL.

Peaknmn noHHOro OOMEHA. YCIIOBUS NPOTEKAHUS PEAKIMH HOHHOTO OOMEHA, TMOJHBIC U
COKpAaIllCHHbIE HOHHBIC yYpaBHEHUS peakiuii. CBOMCTBAa KUCIOT, OCHOBAaHUHN U COJIEH B CBETE
MPEACTABICHUN 00 3JIEKTPOIUTHYECKON aucconuainuu. KadyecTBeHHbIE peakIMyu HAa HOHBI.
[TonsiTHE O TUAPOIU3E CONEH.

XUMHUYEeCKHI IKCIIEPUMEHT:

O03HAKOMJICHHE C MOJICTISIMA KPUCTAJUIMUYECKUX PEIIETOK HEOPraHMYECKUX BEIIEeCTB —
METa/UIOB ¥ HeMeTaIoB (rpadura M anMasa), CIOKHBIX BELIECTB (XJOpUIA HATPHUSA),
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pPEaKIMu OT BO3JCUCTBHS Pa3IUYHBIX
(bakTOpOB,  HMCCIICIOBAHHUE  DJICKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  IpoIlecca
JUCCOLMAMU KHUCJIOT, LIEN0YEe U CoJled (BO3MOYKHO HCIIOJb30BAHHE BUICOMATEPUAIIOB),
MIPOBEJICHUE OMBITOB, MILTIOCTPUPYIOMIUX MPHU3HAKK MPOTEKAHMs PEaKIMi MOHHOTO OOMeHa
(oOpa3oBaHue ocajka, BbIIEIEHHME ra3a, 00pa30BaHUE BOJbI), ONbBITOB, WILIOCTPUPYIOIIUX
MIPUMEPBI  OKHUCIIUTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKIUKA (FOpEHUE, PEaKIMH Pa3JI0KEHUS,
COCIMHEHHS), PACMO3HABAHME HEOPTraHWYECKUX BEHIECTB C IOMONIBIO KauyeCTBEHHBIX
peaxiuii Ha MOHBI, PEelICHUE IKCIIePUMEHTAIBHBIX 3a/1a4.

HeMeTanasl M MX cCOeTUHEHHS

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKT€pPHbIE CTEIIEHU
okucieHus. CTpoeHne U pU3NUecKue CBONCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB. XUMUYECKHE
CBOMCTBAa Ha IpUMEpe XJopa (B3aMMOJEHCTBUE C METAJUIaMHU, HEMETAJUIaMH, LIEJI0YaMu).
Xnoposogopon. ConsHasg KHCIOTa, XUMHYECKHE CBOMCTBA, IOJIY4YEHHE, INPUMEHEHHUE.
JelicTBue xJiopa M XJIOPOBOAOPOJA HA OPraHU3M YeEJOBEKa. BakHeHume XJIOpUIbl U HUX
HaXO0XJCHUE B IPUPOJIE.

OOmast xapaktepuctuka 531eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u (pu3nUecKre CBOMCTBA MPOCTHIX BELIECTB —
KHUCJIOPOAA U cepbl. AJITIOTPOIHbBIE MOAU(DUKALIMU KUCIOPOJa U cepbl. XUMUYECKUE CBOHCTBA
cepsl. CepoBoOpOI, CTpOCHHE, (PU3MUECKHE U XHUMHYECKHE CBOMCTBA. OKCHUIBI CEphl Kak
MPEJCTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCIIOTa, (U3NUECKHE U XUMUUECKUE CBOHCTBA
(obmue kak mIpeacTaBUTeNs Kiacca KUCIOT M cHenuduueckue). XUMHYECKUE Ppeakluu,
JIeKallie B OCHOBE MPOMBIIUIEHHOTO croco0a MoMydyeHHUsl cepHOil kucioTel. [Ipumenenue
cepHoil kucioThl. CoyM CEepHOM KHUCIOTHI, KauyeCTBEHHAas peaklus Ha Cyiab(paT-HOH.
HaxoxzaeHue cepbl U €€ COEAUHEHUH B MPUPOJE. XUMUYECKOE 3arpsA3HEHHUE OKpYKarollen
Cpedbl COCIUHEHUAMHU Cepbl (KUCIOTHBIE MOXKIW, 3arpsa3HEHHE BO3AyXa W BOJOEMOB),
CIOCOOBI €ro MpeI0TBpaIECHUS.



OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIe CTEMEHH OKUCICHMs. A30T, pacHpoCTpaHEHUE B Mpupoje, (usmueckue u
XUMHYecKne cBoictBa. KpyroBopor aszora B mpupone. AMMHUAK, €ro (QHU3HUECKUE H
XUMHUYECKHE CBOICTBa, moyiyueHue M mnpumeHeHue. Conu aMMOHHS, UX (QHU3UYECKHE U
XMMHAYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuusi Ha MOHBl aMMOHUS. A30THAs
KHCIIOTa, €€ MOoJyueHue, (pu3nueckrue U XUMHUYECKrue CBOMCTBa (0OIIHe Kak MpeacTaBUTeNs
KJ1acca KUCIOT u crneunpudeckue). Mcnonb3oBaHue HUTPATOB M COJICH aMMOHHS B KauecTBE
MUHEPAJBHBIX YA0OpeHui. XUMHUECKOe 3arpsi3HEHUE OKPYKAIoLIel cpeibl COeIUHEHUSIMU
a30Ta (KUCIIOTHBIC JIOKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BogoeMoB). Docdop,
aiorponuble Mogubukauuu (Gocdopa, ¢uznyeckue M XuMudeckue cpoircTBa. Okcup
dochopa (V) u dochopras kucnora, Gu3ndecKue U XUMUYCCKUE CBONCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢hocdaToB B KaueCTBE MUHEPAIbHBIX YAOOPEHUH.

OO6mast xapakrepucThka 3JeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe  CTENEHW  OKHUCJICHHSA.  YTJIEPOJ,  QJUIOTPOIHBIE  MOIU(UKAINH,
pacmpocTpaHeHHe B Tpuponae, (QU3MYECKHEe U XUMUYECKHE CBOMCTBa. AjcopOuus.
KpyroBopor yrnepomga B mpupone. Oxkcuapl yriepona, MX (HU3MYECKHE W XHUMHYCCKHE
CBOMCTBA, JECHCTBHUE HA JKUBBIE OPraHHU3Mbl, MOJYYEHHE M NPUMEHEHHE. IJKOJOTMYECKHE
mpoOJIeMbl, cBsi3aHHBIE ¢ OkKcuaoM yriepona (IV), rumore3a TII00aTBHOTO IMOTEIUICHUS
KIIMMaTa, TapHUKOBBIA JP¢eKkT. YroibHas KHUCIOTa M €€ COJMU, WX (QHU3UYECKUE U
XMMHUYECKHE CBOWCTBA, MOJIyueHHWE U npuMeHeHHe. KaduecTBeHHas peakuus Ha KapOoHAT-
noHbl. Mcrnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHWYECKUX BEIIECTBAX KAaK O COEAMHEHUSAX yriepoja
(MeTaH, 3TaH, STWJICH, AlETWJICH, ATAHOJ, TJUIEPHH, yKCycHas kuciora). [IpupomHbie
WUCTOYHUKU YTIIEBOAOPOJOB (yroiib, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl UX HepepaboTKu
(6en3uH), WX poJib B OBITY M MPOMBINUICHHOCTHU. [lOHSATHE O OMOJIOTMYECKH BaXKHBIX
BEIIECTBaX: JKHUpaX, Oenkax, yriaeBoJax — M UX pPOJIM B KH3HU dYeloBeka. MaTepuanabHOe
€IMHCTBO OPTraHUYECKUX M HEOPTAHMYECKUX COCTUHEHUMN.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOICTBa, IOJY4YEHHE U IPUMEHEHHE.
Coenunenus kpemHus B mnpupozae. OOmmue npexacraBieHuss o0 okcuzae kpemuus (IV) u
KpeMHueBoil kuciore. CHIMKATBl, UX HCIOJb30BaHHE B OBITY, B IMPOMBIIUIEHHOCTH.
Baxwuelimme cTpouTesbHble MaTepHUajbl: KEpaMHUKa, CTEKJIO, LIEMEHT, OETOH, *keJle300€TOH.
[IpoGnembl ©€30MacCHOTO MCIOJIB30BAaHUSI CTPOUTENBHBIX MATE€pPHaOB B IOBCEAHEBHOMN
KU3HHU.

XUMHUYECKUI IKCIIEPUMEHT:

U3y4YeHHE 00pa3lloB HEOPraHMYECKHUX BEILIECTB, CBOWCTB COJISHOM KHCJIOTHI, NMPOBEIEHUE
KayeCTBEHHBIX PEaKIMii Ha XJIOPUI-UOHBI U HAOJIOAeHNE PU3HAKOB UX MPOTEKAHMUSI, OTIBITHI,
oTpaxkaromye pu3ndeckre 1 XMMUIECKHEe CBOWCTBA TaJIOTEHOB U X COSTUHEHUN (BO3ZMOYKHO
HCIOJIb30BaHUE BUAEOMATEPHAJIOB), O3HAKOMIIEHHE C 00pa3llaMu XJIOPUAOB (TajoreHuioB),
O3HaKOMJIEHHE C o0pa3llaMu Ccepbl M €€ COECIUHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPHAJIOB), HaOJIOJeHHEe Tmpolecca OOYrJMUBaHHUS —caxapa I0JA JAEHCTBUEM
KOHLEHTPUPOBAHHON CEpHOM KHCIOTHI, M3y4eHHE XUMHUYECKHMX CBOMNCTB pa30aBiIeHHON
CepHON KHCIIOThI, NMPOBEJCHUE KAueCTBEHHOW peakiuu Ha Cynb(ar-MoH MU HaOJoJaeHHE
MpU3HAKa ee MPOTeKaHus, 03HAKOMJIEHHE ¢ (PM3NYECKUMHU CBOMCTBAMU a30Ta, hocdopa U ux
COeMHEHUI (BO3MOXHO HCIIOJIb30BaHME BHUAEOMATEpUANOB), OOpa3laMu a30THBIX U



dbochopHBIX ymoOpeHHi, MOIydeHHe, COOMpaHue, pPacro3HABAHUE W U3YYCHHUE CBOMHCTB
aMMMaKa, IPOBEJICHUE KaUeCTBEHHbIX PeaklUil Ha HOH aMMOHUS U (pocdaT-uoH U U3ydeHHe
IIPU3HAKOB HX IIPOTEKaHUs, B3aUMOJCHCTBUE KOHILICHTPUPOBAHHOM a30THOM KHCIOTHI C
MeIbpl0  (BO3MOXKHO  MCIOJB30BAaHUE  BUACOMATEPUAIOB),  U3Y4YEHHE  MOAEIEH
KPUCTANIMYECKUX PEIIeTOK anMasa, rpadura, QyaepeHa, O3HAKOMIIEHHE C MPOIECCOM
aZicopOLIMK PAaCTBOPEHHBIX BELIECTB AKTMBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IIPOTHBOrasa,
I10JIy4€HHUE, COOMpaHue, PacllO3HaBAaHNUE U N3YYEHHUE CBOMCTB YIJIEKUCIIOTO I'a3a, IPOBEICHUE
KayeCTBEHHBIX pEakuMid Ha KapOOHAT M CHJIMKAaT-HOHBI M M3y4YEHHE IPU3HAKOB UX
IIPOTEKAHUs, O3HAKOMJIEHHUE C NPOAYKLHMEH CHJIMKAaTHOM IPOMBIIUIEHHOCTH, PpELICHHUE
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHelIe HeMETalIbl U UX COSIMHEHUSD.

MeTaJlibl M UX COCIMHCHUHA

OO0mmas xapakTepUCTUKa XUMHYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU HX TOJIOKEHUS
B llepuoanyeckoit cucreMe xuMudeckux 3yneMeHToB /.M. MeHeneeBa u CTpoeHHsI aTOMOB.
Crpoenue metayyioB. MeTtainyeckas CBSI3b M METALTMYECKas KPUCTAJIMYECKasl pelieTkKa.
DJIEKTPOXUMHUYECKUN sl HanpsoKeHUM MeTtawioB. DU3WyUecKMe U XUMHYECKHE CBOMCTBA
MetaiioB. OOmme cnocoObl MosnydyeHus MetauioB. [loHsATHE O KOPpPO3UM METAIOB,
OCHOBHBIE CHOCOOBI 3amUThl UX OT Koppo3uu. CruiaBbl (CTalb, YYTyH, JIOPATFOMHHHIA,
OpOoH3a) U UX MPUMEHEHHE B OBITY M MPOMBIIIICHHOCTH.

[I{eouHble MeTAJLIBL: MTOJI0KEHHUE B lleproanyueckoi cucteme XuMuIeckux anemeHTos /.M.
MenpeneeBa, CTpOCHHE MX aTOMOB, HaxOXJeHUe B npupoxae. Pusznyeckue U XMMHUYECKHE
cBoiicTBa (Ha npumepe Hatpuss U Kanus). OKCUABI U TUIPOKCHUIBI HATpUs M Kausl.
[IpuMeHeHNEe MIETOYHBIX METAJIIOB U UX COEAUHEHUH.

[IlerouHO3EeMENBHBIE METAJIIIBI MATHUM M KaJIbLUW: 1OJI0KeHUE B [lepuonnueckon cucreme
xuMuueckux 3yeMeHToB .M. MenaeneeBa, cTpoeHMe UX aTOMOB, HaAXOXKIECHHUE B IIPUPOJE.
du3nueckne U XMMHUYSCKHE CBOMCTBA MarHUs M KallbliMs. Ba)kHEHIIIEe COSTMHEHNS KAIbIIHUS
(okcun, TuapOKCU, conn). JKeCTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHEeHHUS.

Amomunuil: nonoxenue B Ilepuogmveckoil cucreme Xumuueckux osnemeHTtoB J[.M.
MenpeneeBa, CTpOEHHWE aToma, HaxoXkaeHue B mpupoae. Dusznueckne M XUMHUYECKUE
CBOICTBa amroMuHUSA. AMpOTEpHBIE CBOMCTBA OKCH/IA M TUAPOKCUIA aTIOMUHUS.

Kenezo: nonoxenue B [leprnonnueckoii cucreme xumuueckux snemenToB .M. Menneneesa,
CTPOCHUE aTOMa, HaxOXXJAeHue B mpupojae. PU3NYECKHe U XMMHYECKHE CBOWCTBA JKeJe3a.
Oxkcuapl, ruipokcusl U conu xenesa (II) u xenesza (I1I), ux cocras, cBOICTBA U NOJIyYEHHE.

XUMHUYECKHUI IKCIIEPUMEHT:

03HaKOMJICHHE C 00pa3llaMyd METaJVIOB U CIUIABOB, UX (PU3MUYECKHUMU CBOMCTBAMH, U3YUCHHE
pe3yabTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB),
OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHJA KalbllUd W HATPUsi C BOAOW (BO3MOXKHO
WCIIOB30BAaHUE BUJIEOMATEPUATIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOM BOJBI, Mpolecca
TOPEHUS JKelie3a B KUCIOPOJe (BO3MOXHO HMCIOJIb30BAHUE BHUIECOMATEpPUATIOB), MPU3HAKOB
MPOTEKAHUs KaYECTBEHHBIX PEaKlMi Ha MOHBI: MarHus, KaJblUsl, aAIIOMUHUSA, LIMHKA, Kele3a
(I) m xeneza (III), menu (II), HaGMrOIEHNE W OMUCAHUE TIPOIIECCOB OKPAIMBAHUS TUTAMEHHU
MOHAMHU HaTpHs, Kajausi W Kaublus (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB),



ucclieoBaHre aM(pOTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHUS U THIPOKCUIA IIUHKA, PEIICHHE
9KCIIEPUMMEHTAIBHBIX 3a7a4 110 TeMe «BakHelne MeTaibl U UX COCAUHECHUD.

XuMHUS U OKPYKAKIIAas cpeaa
BemectBa 1 Marepuanbsl B IOBCEJIHEBHOM >KM3HM YeJIOBEKa. be3oIacHOE HCIOJIb30BaHUE
BELIECTB U XMMHUYECKUX peakuui B ObITy. IlepBas momolns mpu XMMHYECKHX OKOTax U

OTpaBJICHUSAX.

XUMHYECKOE 3arps3HEHUE OKpYXKalollehd cpenbl (MpeaesbHasi JOMYyCTUMash KOHIEHTpaIus
BemecTs, ganee — [1/1K). Ponbs Xxumun B pemeHnn 3KOJI0THYECKHUX MTPoOIeM.

XUMHUYEeCKHUI IKCTIEPUMEHT:

n3ydeHne o0pas3oB MaTepHaioB (CTEKIIO, CIUIABBI METAJUIOB, MTOJIMMEPHBIC MAaTEPHAIIBI).
MexnpeameTHblie CBSI3H

Peanuzanus MexXnpeaMETHBIX CBS3€H NPU U3YUYEHUU XUMHUHM B 9-M Kilacce OCYIIECTBIISETCS
4yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSITHHA, TaK M TOHSITHH,
ABJIIIOINUXCSA CUCTEMHBIMU IJIA OTACIIBHBIX IMTPEAMETOB €CTCCTBCHHO-HAYYHOI'O IUKIJIA.
OO01ne ecTeCTBEHHO-HAY4YHbIEC MOHATHUS: HAY4HbIN (DaKT, TUNOTE3a, 3aKOH, TEOPHS, aHAIU3,
CHHTE3, KJIaCCI/I(bI/IKaIII/DI, NepUuoaANIHOCTD, Ha6JHOI[CHI/I€, OKCIICPUMCHT, MOJCIMPOBAHUE,
U3MEpeHue, MOJIEIb, IBJICHUE, TAPHUKOBBIN 2PEKT, TEXHOIOTHS, MATEPUAIIHI.

@duzuka: wMarepusi, aroMm, OJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIHI,
PaauoOaKTUBHOCTE, MOJICKYJIA, SHCKTpI/ILIeCKI/Iﬁ 3apsan, MTPOBOAHUKH, MOJYHNPOBOJHUKH,
TUDIIEKTPUKHU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTH, KPHUCTAINTMYECKAs pEIIeTKa, CIUIaBbl, (PU3MUECKHE BEITUYUHBI,

CANHUIBI U3MEPCHU, KOCMUYCCKOC IMTPOCTPAHCTBO, IIJIAHCTHI, 3BC3/1bI, COJ'IHI.[C.

buonorusi: ¢orocunrTes, apixanue, Ouocdepa, sKocUCTEMa, MHUHEpPATbHBIE YHAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaNbl, FOPHBIE MOPO/IbI, MOJE3HbIE UCKOMIAEMBbIE,
TOIUIUBO, BOJIHBIE PECYPCHI.

IlnanupyemMblie  pe3yJjbTaTbl  OCBOCHHSA
Y4eOHOro nmpeamera

JINYHOCTHBIE pe3yabTaThl

JIngHOCTHEIE pPE3yJbTaTbl OCBOCHHA IPOrpaMMbl OCHOBHOI'O O6H.[CFO O6pa30BaHI/I$I
JOCTUTAaOTCA B XOJIC 06yquI/1$[ XHUMHUHU B CJIUHCTBE yqe6H0ﬁ M BOCIHUTATEIBHOU
ACATCIIBHOCTH B COOTBCTCTBUH C TpaJUIITMOHHBIMU pOCCHﬁCKI/IMI/I COOHUOKYJIIbTYPHBIMH H



AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH, NPUHATBIMU B OGH.[GCTBG npaBujiaMM U HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT IPOIIECCAM CaMOIIO3HAHHUS, CAMOPA3BUTHS W COIMATN3AIHN
00yJaromuxcs.

JIngHOCTHEIE PE3YyJIbTAaTbl OTPAXKAKOT TOTOBHOCTH 06y11a10m1/1xcsi PYKOBOACTBOBATLCA
CHCTEMOM MMO3UTHUBHBIX OEHHOCTHBIX OpI/IeHTaHI/Iﬁ " pacCHIMpCHUEC OIIbITA ACATCIbHOCTH HaA €€
OCHOBC, B TOM 4YHUCJIC B 4aCTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOT'O OTHOILEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MUCTOPHUYECKOMY U HAy4HOMY
HACJIeINI0, TOHUMAHMs 3HAUYCHHUS] XUMHYECKOW HAayKH B >KU3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIA/IETh 1OCTOBEPHON MH(pOpMaLUEl O IepeIOBbIX JOCTUKEHUAX U OTKPBITUIX
MHUPOBOW U OTECUYECTBEHHON XUMHH, 3aMHTEPECOBAaHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpoiicTBe
MHpa 1 001IEeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS :

IIPEACTABICHUS O COLMAJIBHBIX HOpPMAax M IPaBHJAaX MEKIUYHOCTHBIX OTHOLICHHH B
KOJIJICKTHBE, KOMMYHHKAaTHUBHOH KOMIIETEHTHOCTM B OOILECTBEHHO IOJIE3HOH, yueOHO-
HCCIIEA0BATENBbCKOM, TBOPYECKOM M JPYyrUX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JESATEIbHOCTH HPU BBINOJHEHUU Y4YE€OHBIX, MO3HABATENIBHBIX
3a/1a4, BBIIOJHEHUM XUMHUYECKMX OKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX IPOEKTOB,
CTpeMJIEHHs] K B3aMMOIOHMMAaHMIO M B3aUMOIIOMOIIM B TIIpollecce 3TOM ydeOHOU
JeSATEIbHOCTH, TOTOBHOCTH OLIEHMBATH CBOE IIOBEJICHUE M IIOCTYIIKM CBOMX TOBapUUIEH C
MO3ULIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUMN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHPOBO33PEHUECKHE  MPEACTaBICHUS O  BEUIECTBE M XMMHYECKOM  pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAyKU U COCTABIAIOIIME OCHOBY JUIS
MOHUMAaHMUs CYHUIHOCTH HAay4YHOH KapTUHBI MHUpa, TpPEeACTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS IPUPOABI, B3aUMOCBA3SAX YEJIOBEKA C IPUPOAHOU Cpelnoi, O
POJIM XMMHUH B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEJIbHBIE MOTHBBI, HAIIPAaBJICHHbIE HA IIOJIYYECHHME HOBBIX 3HAHUHW 110 XUMHHU,
HE0O0XoAuMBbIe Ui OOBSICHEHUs HAOIIOAAeMBIX MPOLIECCOB M SBICHHM, MO3HABAaTENIbHOIM,
MH(OPMALIMOHHONW W YMTATENbCKOW KYyJIbTYPBl, B TOM UHCJIE HABBIKOB CaMOCTOSITEIIbLHOMN
paboThl ¢ y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEpPaTypoil, JOCTYNHBIMH TEXHUYECKUMH
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHA;

WHTEpeC K OOYYCHHWIO W TIO3HAHMIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHOM U HCCIENOBATENbCKON NEATEeIhbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBIEHHOCTU U YPOBHS 00YUYeHHUsI B lalbHEHIIeM;

4) popMupoBaHUSs KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILLIEHHS K CBOEMY 3J0POBBIO, YCTaHOBKHU
Ha 3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHME MOCIEACTBUI M HENPUSATHE BPEIHBIX MPHUBBIYEK



(ynorpeOyieHUsI aJlKOroJjsi, HapKOTUKOB, KypeHHs), HEOOXOAMMOCTH COONIOJCHHS MpPaBUII
0€30MacHOCTH NP 0OPAIIEHNN ¢ XUMHYECKHMH BELIECTBAMU B OBITY M PEabHON )KU3HHU;

5) TpynoBOro BocnuTaHMs:

MHTEpEC K MPAKTUUYECKOMY M3YYEHHUIO Mpodeccuil u Tpyaa pasIudHOro poja, YBaXKEHHE K
TPyLy ¥ pe3ylibTataM TpPYIOBOH AEATENBbHOCTH, B TOM YHCJIE€ Ha OCHOBE IHPUMEHEHHS
NPEIMETHBIX 3HAHUH 110 XWUMHH, OCO3HAHHBI BBIOOP HMHIMBHUAYAJIbHONH TPACKTOPHH
IPOJIOJDKEHHUS 00pa30BaHMS C yYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH, yCIEMHON NMPo(hecCHOHABHON eI TEIbHOCTH U
pa3BUTHUS HEOOXOIUMBIX YMEHUH, TOTOBHOCTD aallTHPOBATHCS B MPO(ECCHOHANBHON Cpe/Ie;

6) PK0JIOrHY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU IIeJIeCO00pa3HOe OTHOILICHHWE K NMPHUPOJEC KaK MCTOYHUKY JKH3HHM Ha 3emie,
OCHOBE €€ CYILECTBOBAHMS, IOHUMaHUE [IEHHOCTH 3JI0POBOTO M 0e30I1acHOro 00pasa )KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (M3MUECKOMY U IICUXUYECKOMY 3JI0pPOBEIO,
OCO3HAHWE LEHHOCTH COONIONEHUS NpaBHJI OE30IIaCHOTO MOBEICHUS Ipu padore ¢
BEILIECTBAMH, a TAK)KE B CUTYAIHsIX, YTPOKAIOIIUX 370POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydaeMble MPU M3yYCHUW XUMUH, JJIs PEIICHUS 3a1ad,
CBSI3aHHBIX C OKPY>KaloIllell MPHUPOIHON Cpefoi, IJiS MOBBIIICHUS YPOBHS SKOJIOTMUYECKOM
KYJIBTYPBl, OCO3HAHUS TJ00AJTBHOIO XapakTepa SKOJOTHYECKMX MPOoOJIeM W TyTed uxX
pelleHrs  TMOCPEJACTBOM  METOJOB  XHMHH, OKOJOTMYECKOTO  MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBAThLCSI UM B IMO3HABATEIHLHOM, KOMMYHUKATUBHON U COIIMAIBHON MPAKTHUKE.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

B cocrase MCTAINPCAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JJIA (bOpMI/IpOBaHI/Iﬂ
MUPOBO33pEHUS O0IIEHAYYHbIC MOHITHS (3aKOH, TCOPHUs, IPUHIIMII, TUTIOTE3a, PaKT, CUCTEMA,
MPOIIeCC, SKCIIEPUMEHT M JIp.), KOTOPBIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
npeaMeTrax ¥ IO3BOJISIOT Ha OCHOBE 3HAHMW W3 O3TUX MPEeIMeToB  (HOPMHUPOBAThH
MPEJCTaBICHHE O IEJIOCTHOM HAYYHOHW KapTHHE MHUPA, U YHUBEPCAJIbHbBIC yueOHbIC ICHCTBHS
(mo3HaBaTeNbHBIE, KOMMYHHKATHBHBIC,  PETYJISITUBHBIC), KOTOpPbIE  OOECIEUYHUBAIOT
(GbopMHpOBaHWE TOTOBHOCTH K CaMOCTOSTEILHOMY IUTAHUPOBAHHIO M OCYIIECTBJICHHUIO
y4eOHOU JesITeNbHOCTH.

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eCTBUS
Ba3oBble JJornuyeckue aeficTBUA:

YMEHHMS UCTOJIb30BATh TPUEMBI JJOTHYECKOTO MBIIIJICHHS ITPU OCBOCHUH 3HAHUM: PACKPHIBATH
CMBICII XMMHYECKUX TMOHATUN (BBIAEHATh HMX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH
B3aUMOCBS3b C JPYTUMH TOHSATHUSMH), UCTIOIB30BATh MOHATHUS I OOBSICHEHUS OTIEIBHBIX
(akTOB U SIBICHUN, BHIOMPATh OCHOBAHUS M KPUTEPUU JUIS KiIacCU(DHUKAIIMM XUMHUYECKUX
BEIIECTB U XMMHUYECKUX PEaKIUid, YCTAHABIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXIY
00BEKTaMU M3y4YEHUS, CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIE, IEAYKTUBHbIE, 110
aHAJIOTHH ), AeJIaTh BEIBOAGI 1 3aKIIFOUCHUS;



yMEHUE TMPUMEHSTh B MPOIECCe IMO3HAHMS TMOHATUSA (MPEIMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIOJIb3yEeMble B XUMUU, MPeoOpa30oBhIBATH IIUPOKO
MPUMEHSAEMbIE B XHUMHUHM MOJCIIbHbIC TPEJICTABICHUS — XUMHUYECKUW 3HAK (CHUMBOJI
JJIEMEHTa), XUMHUYecKas (GopMmMyja W YpaBHEHHME XHMUYECKOM pPEaKIUH — MpU PpEHICHUU
y4e0OHO-TI03HABATENIBHBIX 337a4, C YY4E€TOM AITHX MOJICIbHBIX MPEACTABICHUIA BBHISBIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKN W3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHUX PEAKIUH, BBISIBIATH OOIINE 3aKOHOMEPHOCTH, IPUUYUHHO-CIIC/ICTBEHHBIC CBS3U
Y IPOTUBOPEYHSI B U3y4aeMbIX MPOIECCax U SIBICHUSX.

Ba3oBble ucciaenoBarejahLcKue NeiCTBUA:

YMCHHC HCIIOJIb30BATh ITOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUA, a4 TAKKC
B KadCCTBC OCHOBbLI JJIA (bOpMHpOBaHI/ISI THUIIOTE3bl 110 IIPOBCPKE IIPABUIBHOCTHU
BBICKa3bIBACMBIX Cy)Kl[eHI/II\/JI;

npuoOpeTeHre OombiTa IO IUIAHUPOBAHUIO, OPraHW3allMd M TPOBEICHHUIO YUECHHUUYECKUX
HKCHEPUMEHTOB, YMEHUE HaOII0aTh 3a X0JI0M IpOIecca, CaMOCTOATEIBHO TPOrHO3UPOBATh
ero pesyibraT, (HOopMyIHpOBaTh OOOOIIEHUS M BBIBOJBI 10 pE3yJlbTaTaM IPOBEAECHHOIO
OIIbITA, UCCIIEOBAHUS, COCTABIATh OTUET O MPOJIeJIaHHOMN paboTe.

PatGora ¢ undopmanmeii:

YMEHHE BBIOMpATh, aHAJTH3UPOBATh U WHTEPIPETUPOBATH UHPOPMALIUIO PA3THMUHBIX BUJOB U
dbopM mpenacTaBieHUs, IOJIy4aeMYI U3 pPa3HbIX HCTOYHUKOB (HAy4HO-NOMYJspHas
JUTepaTypa XHUMHUYECKOIO COJEp)KAaHUs, CIPaBOYHBbIE IOCOOHUs, pECypchl HHTEPHETA),
KPUTHYECKH OLIEHWBATh IPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHHUE NMPUMEHATh Pa3IUYHble METO/bl U 3alpOChl MPH MOUCKE U O0TOOpe MH(pOPMAIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JUIS BBIIOJHEHHUS! YYEOHBIX M MO3HABATEIbHBIX
3ajad  ONpPEJENIEHHOr0 THMA, MpHOOpeTeHHe omblTa B 00JaCTH  HMCIIOJIb30BAHMS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHI, OBJaJeHUE KYyJIbTYpOW aKTHBHOIO
WCIOJIb30BAHUS PA3JIMYHBIX MMOMCKOBBIX CHUCTEM, CAMOCTOSTEILHO BBIOMPATh ONTUMAIIBHYIO
¢bopMy mnpesacraBieHuss UHGOPMALMU M WJUTIOCTPUPOBATH pELIaeMble 3aJaul HECJI0KHBIMU
cXeMaMH, AMarpaMMami, ApyrumMu popmamu rpaduky U UX KOMOMHALIUSAMU;

YMEHHE WCIIONIb30BaTh WM aHAJIM3UPOBATh B Ipolecce y4eOHOW W HCCIIeN0BaTENbCKOM
NeSTeNbHOCTH HWH(POPMALMIO O BIMSHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3siicTBa H
TPAHCIOPTa HA COCTOSTHUE OKPY’KAIOIIEeH MPUPOTHON CPEJIbI.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBbHBIC y‘leﬁl—lble JedCcTBHUA:

YMEHUS 337aBaTh BOIPOCHI (B X0/1€ rajora U (Win) TUCKYCCHH) IO CYIIECTBY 00CYK1aeMOoi
TeMBbI, (HOPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIHHO BBIMOJHEHUS MPEITI0KESHHON
3a/1a4i;

YMEHHUSI TIPEJICTABIISITh TOMyYE€HHBIC Pe3yIbTaThl MO3HABATENBHON JIEATENHHOCTH B YCTHBIX U
IINCBMCHHBIX TCKCTAaX; JOCJIaThb Hpe3eHTaum0 peBy.]'IBTaTOB BBITIOJTHCHUSI XHUMHYCCKOTO
JKCIIEPUMEHTa (J1a00OpPaTOPHOTO OMbITa, JT1a00paTOPHON PabOThl MO UCCIIEJOBAHUIO CBOMCTB
BEIIIECTB, YIE€OHOTO NMPOEKTA);



yMEHHSI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIbHOU U
HCCIIEIOBATEILCKOW JCSITEIbHOCTH MPH PEIICHUH BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE ydeTa
OOIIMX MHTEPECOB M COIJIACOBAHUS MO3UIUN (0OCYKICHHS, OOMEH MHEHUSMH, MO3TOBBIE
IITYPMBI, KOOPIHMHAIIUS COBMECTHBIX JICHCTBUH, OIpENeICHUe KPUTEPHEB TI0 OICHKE
KauecTBa BBIMTOJIHEHHOHN pa0oThI U Ip.).

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC y‘leﬁﬂble JedCcTBHUA:

YMEHHE CaMOCTOSITENIbHO OINpPEAEATh LENH JAEATEIbHOCTH, IIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJMPOBATh M TPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JESATEIHHOCTH, BHIOMPAThH
HauOosiee 3(P(HEKTUBHBIE CIOCOOBI pelieHusT Y4eOHBIX M ITO3HABATEJbHBIX  3ajad,
CaMOCTOATENIBHO COCTAaBJIATh MIIM KOPPEKTUPOBATH IIPEIIOKEHHBIA alITOPUTM JEHCTBUM IIPU
BBIMIOJTHEHUH 33JlaHUM C YYETOM IOJY4YeHHs] HOBBIX 3HaHMM 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKLMUAX, OLIEHUBATh COOTBETCTBHE IOJIYYEHHOTO pe3yjbTaTa 3asBICHHOU
L[eIH, YMEHHE HCIOJIb30BaTh M AaHAIU3UPOBATh KOHTEKCTHI, IpeajiaraeéMble B YCIOBUU
3a/IaHHM.

HpenMeTHme PE3yabTaTbl

B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOCHUIO O0S3aTENbHOTO  COJIEPIKaHUs,
YCTaHOBJICHHOTO JIaHHOW (QenepaibHON pabouell mporpaMMoOi, BBIICISIFOT: OCBOCHHBIC
oOy4aroluMuUCsl Hay4YHble 3HaHUS, YMEHHUS M CIOCOOBI JCHCTBHI, crenupuyeckue s
Hp@[[MCTHOfI oOiactu «XI/IMI/ISI», BUbI JCATCIBHOCTHU 110 IIOJYUYCHHUIO HOBOI'O 3HaHUA, €ro
WHTEpPIpETaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTYaIUsX.

8-i1 ki1ace

K koHmy oOydeHus B 8-M kJiacce mpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh c(hOPMHUPOBAHHOCTH y OOYUaAIOIIUXCSI YMEHUI:

e DACKpbIBaThb CMBICI OCHOBHBIX XHMHYECKMX IIOHATUH: aTOM, MOJIEKYJIa,
XUMHUYECKMM  DJIEMEHT, IPOCTOE BEIIECTBO, CJIOXHOE BEHIECTBO, CMECh
(omgHOpOOHAsT M HEOAHOPOJHAs), BAJECHTHOCTb, OTHOCHUTENbHAs AaTOMHas H
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSAPHAs MAacca, MaccoBas
JI0JIs1 XUMUYECKOTO AJIEMEHTa B COCIMHEHHH, MOJIIPHBII 00beM, OKCH]I, KUCIIOTa,
OCHOBAaHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas
peakuus, Kiaccuukanus peakiuid: peakuy COeANHEHUs, PeaKul pazIoXKeHUs,
peakuu 3aMelleHusl, peakuu OOMEHa, 3K30- M HHJOTEPMUYECKHE pEeaKiuH,
TerIoBOM 3¢ (eKT peakuuu, SAPO aTroMa, HIIEKTPOHHBIM CIIOM aTroma, aToMHas
opbuTanp, paadyc aroMa, XHMHYecKas CBs3b, IMOJIIpHAsT W  HEMoJspHas
KOBAJICHTHAsl CBSI3b, HOHHAS CBA3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBas J10JIs
BEIIECTBA (ITPOLICHTHAs! KOHLIEHTpALUs) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUM U IPUMEHATH 3TH
MOHATUS ITPU ONMCAHUY BEIIECTB U UX MPEBPALCHUN;

e HCIONB30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBjieHUs (OpMYJ BEILIECTB U
YPAaBHEHUN XUMUYECKHUX PEAKIINN;

e ONpEAEATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTEIIEHb
OKHUCJICHHS DJIEMEHTOB B OWMHApHBIX COEIUHEHMSIX, NMPUHAIIEKHOCTh BELIECTB K



OTIpeNIeJICHHOMY KJaccy COEAMHEHUH 1o QopMmynam, BHA XUMHUYECKOW CBS3U
(KoBaJIeHTHasl U MOHHAs1) B HEOPraHMYECKUX COCIUHEHUAX;

e packpsiBaTh cMbich [lepunoanueckoro 3akona .M. MenaeneeBa: 1eMOHCTPUPOBATH
IIOHMMAHHE NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMHMUYECKHX JIEMEHTOB OT UX
nosioxenus B Ilepuoanueckol cucreMe, 3aKOHOB COXPAHEHHUS MAacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yY€HUs, 3aKOHa ABOrazipo;

e ONKCHIBATh M XapakTepusoBaTh TabamuHyio ¢opmy Ileprmoanueckoll cHUCTEMBI
XUMHUYECKHX DJIEMEHTOB: Pa3jNyaTh IMOHATHUSA «TJIaBHas noAarpynna (A-rpymnmna)» u
«mobounas moarpynna (b-rpymma)», Manble u OoOJbIIME TEPUOIbI, COOTHOCHUTH
o0o3HaueHus, KoTopble uMeroTcss B Tabmune «llepmoguueckas cucrema
xuMuueckux sneMeHTtoB .M. MenzgeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XHUMHMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij A1pa, oOIlee 4Yucio
AJIEKTPOHOB U PACIpEeAEIEHUE UX 10 FIEKTPOHHBIM CJIOSM);

e KJACCU(PUUUPOBATh  XMMHUYECKME  3JEMEHThl, HEOpPraHWYeCKHEe  BElIEeCTBa,
XUMHYECKHUE PEAKLUH (110 YUCITY M COCTABY YYaCTBYIOIIMUX B PEAKLIUH BEUIECTB, 110
TerioBoMy 3G (deKTy);

e XapaKTepHu30BaTh (OMHCHIBATH) OOIINE XUMHUYECKHUE CBOMCTBA BEILIECTB PA3IMUHBIX
KJIACCOB, IOATBEpP)KAAasl OINMCAHME IPUMEpPaMHM MOJIEKYJISIPHBIX YpPaBHEHMMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIN;

e TIIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaUE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XMMUYECKUX MPEBPALLEHNUN B PA3JINYHBIX YCIOBHSIX;

e BBIUMCIIATH OTHOCUTEIIBHYKO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJII0 XHMHYECKOTO 3JEeMEHTa Mo (opmyiie COeIWHEHHs, MACCOBYIO
JIOJII0 BEILECTBA B PacTBOPE, IPOBOAMTH PAcUEThl 110 YPaBHEHUIO XMMHYECKON
peakuuu;

e TIPUMEHATH OCHOBHBIE ONIEPALN MBICIUTEIBHON IEATEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEMAaTH3alMI0, KJIACCH(HUKAIMIO,  BBISBICHUE
IIPUYMHHO-CIICACTBEHHBIX CBA3EH — JUIS U3YYEHHS CBOMCTB BEILECTB U XUMUYECKUX
peakuuii, ecTeCTBEHHO-HAayYHbl€ METOJIbl MO3HAHUS — HAOJIOJEHHE, U3MEpEHHUE,
MOJIEJTMPOBAHUE, DKCIIEPUMEHT (PEAJIbHBII U MBICIIEHHBIN);

e CIEIOBAaTh MpaBUJIaM IIOJb30BAaHUS XUMHUYECKOM MOCYAOH U JabOpaTOpHBIM
000pyI0BaHUEM, a TaK)Ke MpaBUJiaM OOpallleHHs ¢ BEeIECTBAMU B COOTBETCTBHHU C
UHCTPYKUMSAMU TI0 BBINOJIHEHHUIO J1a0OpaTOPHBIX XHWMUYECKUX OIBITOB IO
HOJYYEHHUI0O U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAAa U KHUCIOPOAA),
IIPUTOTOBJIEHUIO PAcTBOPOB C ONPEIEICHHOM MAacCOBOW [J0JIEW PacTBOPEHHOIO
BEUIECTBA, IUIAHWPOBaTh M INPOBOJUTH XUMHUYECKHE OKCIEPUMEHTBI 11O
PAacIO3HABAaHUIO PACTBOPOB IIEJIOYEH U KMCJIOT ¢ TOMOIIBIO MHANKATOPOB (JIaKMYC,
deHondranzent, METUIOPAHXK U Jp.).

9-ii kJ1ace

K koHiy obydenus B 9-M kjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH:

e PpacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHI: XUMHUUECKUH DJIEMEHT, aTOM,
MOJIEKYyJa, HWOH, KAaTHOH, AaHHUOH, IIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIEHUS, XUMHYECKas
peaxiusi, XMMHUYECcKas CBs3b, TEIUIOBOM 3P heKT peakuu, MoJib, MOJIIPHBINA 00BEM,
pacTBOp, DJEKTPOJIUTHI, HEIIEKTPOJIMUTHI, DIEKTPOIUTHUYECKAs JUCCOLMALNA,
peakuu MOHHOTO OOMEHa, KaTajlu3aTop, XMMHUYECKOe paBHOBECHE, 00OpaTUMBbIE U



HeoOpaTuMbIe peakuuu, OKHUCIIMTEIIbHO-BOCCTAHOBUTEIIbHEIC peakuuu,
OKHCJIUTENb, BOCCTAHOBHUTENIb, OKHCJIECHHWE W BOCCTAHOBJICHUE, aJUIOTPOMUS,
aM(pOTepHOCTh, XHUMHUYECKas CBs3b (KOBaJCHTHAsl, WOHHAs, METaJUIMYecKas),
KpUCTAJUIMYECKas pelIeTKa, KOPpO3us METAIJIOB, CIUJIaBbl, CKOPOCTh XMMHUUYECKOM
peakuuu, npeaenbHo nonyctuMas konuentpanus [IJIK BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHATH 3TH
MOHATHS ITPU ONMCAHUU BEIECTB U UX IIPEBPALLCHHUI;

WCIIOIh30BaTh XUMHUUYECKYI0O CHMBOJIMKY JJIsi COCTaBJCHHUS (OpPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpPEACNSITh BAJCHTHOCTb UM CTENEHb OKHUCICHHUS XUMHYECKUX DJIEMEHTOB B
COEMHEHUAX PA3JIMYHOr0 COCTaBA, MPHUHAJIE)KHOCTh BEUIECTB K ONPEAECIEHHOMY
KJIaCCY COCIMHEHHI 110 opMyIiaM, BUJ XUMHUYECKOHN CBS3H (KOBaJCHTHAs, HOHHAS,
METAJUINYECKAsi) B HEOPraHUYECKUX COEAUHEHMSX, 3aps]l MOHA [0 XUMHUYECKOMN
dbopmyse, xapakTep cpeabl B BOJIHBIX PACTBOPaX HEOPTaHMYECKUX COCIUHCHHM,
THUN KPUCTAIMYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh  cMmbicn  Ilepmogmueckoro  3akona  J[.M. Mengeneea wu
JIEMOHCTPUPOBATh €r0 MOHUMAaHUE: OMUCHIBATH W XapaKTEPU30BaATHb TAOJIUUYHYIO
dopmy Ilepuoguyeckoid CUCTEMBI XMMHYECKHX DJIEMEHTOB: pa3iU4aTh MOHSITHUS
«rnaBHas noarpynna (A-rpynmna)» u «nodounas noarpynna (b-rpynmna)y», mainele u
OoJIbIIME  TIEPHOJIbI, COOTHOCHTh  O0O3HAYCHHS, KOTOpPHIE HMMEIOTCI B
MEePUOIUYECKON TaOJHIEe, C YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB W 3apsj] sapa, OOIIee YUCIO D3JISKTPOHOB H
pacnpeesieHue UX 1Mo 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIHEe 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCAMHEHHI B Mpeesiax MajbIX MepUoI0B U
IJIaBHBIX MOATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIUPOBaTh ~ XMUMHYECKHE  JJICMEHTHI, HEOPraHWYECKHE  BEINECTBa,
XAMHYECKHUE PeaKIuu (110 YUCIIYy U COCTAaBY yYaCTBYIOIIUX B PEAKLIHUH BEILIECTB, IO
TEIIOBOMY d3(QeKxTy, M0 H3MEHEHHIO CTENEeHEeH OKUCICHHUS XHMHUYECKUX
3JICMCHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) 0O0IIME M crenupuuecKkne XUMHUYECKHE CBOWCTBA
MPOCTBIX W CIOXHBIX  BEHIECTB, [MOATBEpXKJas ONHCAaHUE [PUMEpPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINA;
COCTAaBJIATh YPABHEHUS DJIECKTPOJUTHYECKON IUCCOUMAIMU KHUCIOT, LIEJIOYed M
coJiell, TOJTHBIE U COKPAIIEHHbIE YPaBHEHUS PEakuii HIOHHOTO OOMEHa, YpaBHEHHUSI
pEaKUHii, TMOATBEPKIAIOIIUX CYIIECTBOBAHHE TIE€HETUYECKOW CBSI3HM MEXIY
BEILIECTBAMM PA3JIUYHBIX KIACCOB;

pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OajaHca STUX PeaKInit;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MIPOTEKAHUS XUMUYECKUX MPEBPALLECHUI B PA3JIMUHBIX YCIOBUSAX;

BBIUUCIIAT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO MaccChl BEILECTB,
MAacCOBYIO JOJII0O XUMHYECKOTO JJIeMEHTa Mo (opMmysie COeAMHEHHUS, MAacCCOBYIO
JIOJTII0 BEHIECTBA B PACTBOPE, MPOBOJUTH PACUYEThl MO YPABHEHUIO XUMHYECKON
peaKkuuu;

coOmro/1aTh TMpaBWia TIOJB30BAHUS XUMHUYECKONW TIOCYIOM H J1aOOpaTOPHBIM
o0opy/oBaHNEM, a TaKKe MpaBHiia OOpaIleHHs] C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMUA TI0 BBIMOJHEHUIO JTAOOPATOPHBIX XWMUYECKHX OIBITOB TIO
MOJTYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTTIEKUCIIOTO ra3a);
MPOBOJIUTh pPEaKIMH, MOATBEPKIAIONIME KAYECTBEHHBIM COCTAB Pa3JIMYHbBIX
BEIIIECTB: PACIIO3HABATH OMBITHBIM MYyTeM XJIOPUA-, OPOMHUI-, HOOUA-, KapOOHAT-,



doctar-, cunukar-, cynbdar-, THAPOKCHI-HUOHBI, KaTHOHBI AMMOHHS W HOHBI
U3YyYEHHBIX METAJJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PAacTBOpaX HEOPraHUYECKHX
BEIIIECTB;

e IIPUMEHATh OCHOBHBIE ONEPALUU MbICIUTEIbHON JESITEIbHOCTH — aHAJIN3 U CHHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEeMAaTH3AINIO, BBISIBICHUE MPUYUHHO-CIECACTBEHHBIX
CBsi3el — JUIsl U3yUYEHUs CBOICTB BELIECTB M XMMHUYECKUX PEaKILHil, eCTECTBEHHO-
Hay4YHbIE METOJbl TIO3HAHUS — HAOIIOACHUE, W3MEpPEHHEe, MOACIUPOBAHNUE,
SKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN).

Ilepeuens (kogudukaTop) pacnpeaeeHHBIX MO KjIaccaM MpPoBepsieMbIX
TpedoBanuii Kk pesyjabratam OOII OOO u 3/1eMeHTOB cOAep:KaHUA I10

XUMHH
8-it KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yjabTatam ocBoeHus OOII

Koxa nposepsiemoro

ey abTaTa IIpoBepsiemble peaMeTHbIE pe3yabTaThl 0cBoeHusa OOII OO0

1 ITo Teme: ((HepBOHaanBHHe XUMHNYCCKUC ITOHATHA

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM,
MOJIEKYJIa, XUMUYECKHH IIEMEHT, IPOCTOE BELIECTBO, CI0KHOE
BEIIECTBO, CMECH (OAHOPOJHAS U HEOAHOPOJHAs ), BaJICHTHOCTD,
OTHOCHUTEJIbHASI ATOMHAsl U MOJIEKYJIIpHAs Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast 10JI1 XUMHUYECKOT O
3JIEMEHTa B COEAMHEHUH, MOJISIPHBIN 00BEM, XUMUYECKasi peakus,
KJIacCU(UKALMA peaKuil: peakliui COeIMHEHUs, peakluu
Pa3loKeHus, peaKkiiy 3aMelleHus], peakiuu oOMeHa, 3K30- U
SHAOTEPMUUYECKUE PEAKIINH, TEIIOBON 3PPEKT peakiuu, pacTBop,
MaccoBast 10JIs BeHeCTBa (ITPOLIEHTHAs KOHIICHTpAILUs) B pacTBOPE

1.1

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMUYCCKHUX MOHATHH U
IMPUMCHATH OTH IMOHATUA MPHU OITMCAHHUU BEIICCTB U UX HpeBpaHIGHI/Iﬁ

1.2

HCIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JIJISl COCTaBJICHUS POpMYJT

1.3 . .
BCIICCTB U YPABHCHUU XUMHUUYCCKUX PCAKIIUU

pPacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUs MACCHI BEIIECTB,
1.4 IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYE€HUs, 3aKOHA
ABoraapo

OIpEACIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHI)IX
COCINMHCHUAX

1.5

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHNYCCKUC pCAKIIUHN (HO YUCIIYy U COCTABY

1.6
Y4acTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3 (DEKTy)




1.7

BBIUTUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChbI
BCIICCTB

1.8

BBIYHCIISITH MACCOBYIO JIOJTI0 XUMHUUYECKOTO JIEMEHTA 10 hopMmyIie
COETMHEHMUS,

1.9

BBIYUCIIATh MAaCCOBYIO JOJIKO BEIIECTBA B paCTBOPE

1.10

IPUMEHSATh €CTECTBEHHO-HAY4YHbIE METO/Ibl IIO3HAHUS - HAOJII0ACHUE,
HU3MEPEHUE, MOJCIUPOBAHNE, SKCIIEPUMEHT (peaibHbIM U MBICIICHHBIN )

Ilo Teme: «BaxxHelmmue MpEACTABUTCIIN HCOPraHMYCCKNX BEIICCTB»

2.1

PaCKpBIBATE CMBICTI OCHOBHBIX XUMHWYCCKUX MMOHATHH: OKCH I, KHCJIOTa,
OCHOBAHHUE, COJIb

2.2

OIpeAesATh NPUHAJIEKHOCTD BEILLECTB K ONpeAeIEHHOMY Kiaccy
coequHeHui mo popMynam

2.3

KJ'IaCCI/I(bI/H_[I/IpOBaTL HCOPraHNYCCKUC BCIICCTBA
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XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMHUUECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIasi OMCAHUE TPUMEPAMHU
MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI

2.5

IIPOTHO3UPOBATH CBOMCTBa B€HICCTB B 3aBUCHUMOCTHU OT UX
Ka4CCTBCHHOI'O COCTaBad, BO3MOXHOCTHU IIPOTCKAHUA XUMHUYICCKUX
HpeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

2.6

CJIEA0BATh MPABUIIAM IOJIb30BAaHUSI XUMUYECKOU MOCYI0M U
mabopaTopHBIM 000PYIOBAaHUEM, a TAKXKE TPaBUIIAM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU T10 BBITTOJIHEHHUIO
ab0PATOPHBIX XUMUYECKHX OTBITOB IO TOJYYSHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOa U KUCIOPOA), TPUTOTOBIECHUIO
pacTBOPOB € ONpPEAEIEHHON MAaCCOBOM 0JIEN pACTBOPEHHOIO
BEIIECTBA, INIAHUPOBATh U MTPOBOAUTH XUMHUECKHE SKCIIEPUMEHTHI 110
pAacIO3HaBaHUIO PACTBOPOB LIEJIOYEH U KUCIOT C IOMOIIBIO
HMHJUKATOPOB (JaKMyc, (heHoIpTanernH, METUIOPaHXK U IPYTHUE)

2.7

IIpOBOAUTDH paC‘léTLI 110 YPpaBHCHHIO XHUMHYECKOU pcaKknumn

[To Teme: «Ilepuonnueckuit 3axoH u Ilepuoauueckas cucrema
xuMudeckux aemeHToB [l. . MenneneeBa. CTpoeHne aTOMOB.
Xumnueckas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUN

3.1

PaCKpBIBaTh CMBICII OCHOBHBIX XUMHUUYECKHUX MOHATUI: AIpO aToMa,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, panyc aTroma,
XUMUYECKas CBs3b, NIOJISIPHAS U HEMOJIIpHAs KOBAJICHTHAs CBS3b,
JJIEKTPOOTPULIATEIILHOCTE, HOHHAS CBA3b, NOH, KATHUOH, AHUOH,
CTEIIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC S3JICMCHTHI

33

OTHMCHIBATh M XapaKTepu30BaTh Tabmuunyo dhopmy [leprnoamdeckoit
CUCTEMbI XUMHUECKHUX JIEMEHTOB: pa3andarTh MOHITHS «JIaBHAs




noxrpymnna (A-rpynmna)» u «o6ounas noarpymnmna (b-rpymma)y,
«MaJple» U «OO0JIbIINE» IEPUOJIbI

34

packpsiBaTh cMbIci [leprnoanueckoro 3akona .M. Menneneesa:
JEMOHCTPHUPOBATh MIOHUMAHHUE EPUOINIECKON 3aBUCMOCTH CBOWCTB
XUMHUYCCKHUX DJIEMCHTOB OT UX ITOJIOXKCHUSA B HepHOI[I/I‘ICCKOfI CHUCTEMC

3.5

COOTHOCUTH 0003HAYCHHS, KOTOPHIC UMEIOTCS B TAOIIUIIE
«ITepuognyeckas cucrema XuMudeckux 3ynemeHton /.M.
MeHieneeBa» ¢ YUUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3aps sapa, 00111ee YUCio
3JIEKTPOHOB U PACHPEACIICHUE UX 110 SJIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHaprIX COCAUHCHUAX

3.7

OIIpCACIIATL BUJ XUMHUYECKOM CBSI3U (KOBaJ'IeHTHaH n I/IOHHaﬂ) B
HCOPraHN4YCCKUX COCANHCHUAX

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HepBOHaqaﬂbeIe XUMHUYCCKUEC ITOHATUA

1.1

[Ipenmer xumuun. Poap XuMHUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME
Hayk. Tena u BemectBa. du3nueckue cBOWCTBA BELIECTB. ATperaTHoe
COCTOSIHHE BEIIECTB

1.2

IToustue o MCTOAaX IO3HAHUA B XUMHU. Yucteie BCIIIECTBA U CMCCH.
Crnioco0Obl pa3aeneHus cMecei

1.3

ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XMMUYECKHX
251eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE
ydeHue

1.4

Xumunyeckas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB.
3aKOH ITOCTOSHCTBA COCTaBa BemlecTB. OTHOCUTEIbHAS aTOMHAs Macca.
OTtHocHTeNbHAsA MOJEKYJIIsIpHAs Macca. MaccoBas 1011 XMMUYECKOTO
JJIEMEHTA B COCIMHEHUH

1.5

Komuuecto BCIICCTBA. Mois. MOJ'ISIpHaH macca. BzaumMocBs3b
KOJIMYCCTBA, MACChl U YMCJIa CTPYKTYPHBIX CIWMHUILL BCIICCTBA. Pacuérhr
10 Q)opMynaM XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

dusnuecKue U XUMUIECKHUE SIBICHUA. XUMHUUECKas peakuus U e
MIPU3HAKU. 3aKOH COXPAHEHMS MacChl BEIIECTB. XUMUYECKUE
ypaBHeHHs. Knaccuukanus XuMHUECKUX peakiuil (CoeTuHeHNs,
pasloKeHus1, 3aMEeIeHUsI, 0OMEeHa)

1.7

XVUMUYECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH TOCY10H, €
MpaBwiIaMu paboTHI B J1abOpaTOPUU U MpUEMaMH 0OpalleHusl ¢
1a0opaTopHbIM 000pYIOBAHUEM, U3YUEHUE U ONUCAHHE (PU3UUECKUX
CBOMCTB 00pa3IlOB HEOPTAaHUYECKUX BEIIECTB, HAOIIOACHNE (PU3HUECKIX
(naBIeHME BOCKA, TAsTHUE JIbJA, PACTHPAHHUE caxapa B CTYIIKE, KUIIEHHE




Y KOHJIEHCAIIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEUH, MPOKATMBAHKE
MEIHOW NPOBOJIOKH, B3aUMOJEHCTBUE MeJIa C KUCIOTOW) SIBJICHUM,
Ha0Jt0/IeHUE U ONUCaHKe MPU3HAKOB MIPOTEKaHUS XUMHUECKUX pPeaKIni
(pa3yioKeHue caxapa, B3auMOJIEUCTBUE CEPHON KUCIIOTHI C XJIOPUIAOM
Oapusi, paznokeHue ruapokcuaa meau(ll) mpu HarpeBanuu,
B3aUMOZCICTBUE XKee3a ¢ pactBopoM conu Meau(ll), uzydenue
Croco00B paszeneHus: cMecei (C MOMOIIbI0 MarHuTa, (punbTpoBaHue,
BBITIAPUBAHUE, JUCTUJUIALNS, XpoMaTorpadus), MPOBEICHUE OUYUCTKU
MIOBapeHHOI coM, HAOJI0/IEHNE U ONTMCAaHUE PE3yJIbTaTOB MPOBEACHUS
OTBITA, WJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MACChI, CO3/IaHHE
MoOJIeTIel MOJIEKYJ (IIapOCTEPKHEBBIX )

Baxwueimne MMpEACTABUTCIIN HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — aneMeHT u
npocToe BemecTBo. Haxoxnenue Kucaoposa B mpupoje, Gpuzndeckue u
XUMHUYECKHE cBOMCTBaA (peakuuu ropeHusi). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoObl moydeHust KUCIOPOAa B 1a00paTopuu 1
npoMeliieHHocTu. KpyroBopot kuciopoa B npupoje. O30H —
AJJIOTPOIIHASE MOAU(PUKALUS KUCIOPOJa
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TeroBoit 3¢ (hexkT XUMUIECKOH PeaKkInu, TEPMOXUMUYECKHE
YPaBHEHUS, IK30- U SHAOTEPMHUUYECKUE PEaKMK. TOIIMBO: Yyroib U
MeTaH. 3arpsi3HeHHe BO3/yXa, yCUIICHUE TAPHUKOBOTO () dekTa,
paspyLieHre 030HOBOIO CII0s
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Bonopoa — anemeHT u mpoctoe BeniectBo. Haxoxaenne Bogopoaa B
npupoae, Gpu3nuecKrue U XUMUYeCKUe CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
TIIOJIYYCHMU. KwucmoTsr u comm
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MounsipHblii 00BEM Ta30B. Pacu€Tbl M0 XMMUYECKUM ypaBHEHUSM

2.5

®dusnyeckue cBorcTBa BOJbl. Boga kak pactBoputens. PacTBOpHI.
Hacsliennsie 1 HeHaCHILEHHBIE PACTBOPHI. PAaCTBOPUMOCTD BEIIECTB B
BoJie. MaccoBas J10Jis BEIIECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA
BoJbl. OcHOBaHMs. PoJib pacTBOPOB B MPUPOJIE U B KU3HU YETIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpsa3HeHue NpupoaHbix Boga. OxpaHa u
OYMCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus HeopraHudeckux coeuHeHni. OKCUIBI.
Knaccudukanus okcuaos: coneodpasyrormire (OCHOBHbBIE, KHCIOTHBIE,
ampoTepHbIe) U HecosieoOpazyromue. HoMeHkIaTypa oKCHIO0B.
Ou3nyeckue 1 XUMUIECKHE CBONCTBA OKCHUIOB. [lomydeHre okcruIoB

2.7

OcnoBanus. Knaccugukaius oCHOBaHU: MIENOYN U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHuil. U3nuecKkne U XUMHUYECKHE
cBOMcTBa OCHOBaHUM. [lonyyenne ocHOBaHM

2.8

Kucnotel. Knaccudukanus kucnot. HomeHkIaTypa KUCIOT.
dusnueckye U XUMUYECKHAE CBOMCTBA KUCIOT. P akTHBHOCTHU
MertauioB H.H. bekerosa. [Tonydenue kucior

2.9

Comu. Homenknatypa cosieid. @u3nueckue 1 XMMHUYECKUE CBOMCTBA
couneil. [Tomyuenue conei




2.10

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUH SKCIIEPUMEHT: KaUeCTBEHHOE OIPE/ICIICHUE

COJIep>KaHusl KHUCTIOPO/ia B BO3AyXe, MOJIyIeHHUEe, COOUpaHUe,
pacro3HaBaHUE ¥ U3YYCHHUE CBOMCTB KUCIOPO/a, HAOIIOICHHE
B3aUMO/ICHCTBUS BEILIECTB C KUCJIOPOJIOM U YCIOBUS BO3SHUKHOBEHHS U
MpeKpanieHus ropeHus (moxkapa), o03HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB
Y OMHCaHUE UX CBOMCTB, MOJYYCHHUE, COOUPAHUE, PACIIO3HABAHUE U
HM3y4YE€HHUE CBOMCTB BOJOPOJIa (TOPEHHE), B3AaMMOAECHCTBUE BOJIOPOJIA C
okcnaoM meau(Il) (Bo3MOKHO UCITOIB30BaHUE BUAEOMATEPUATIOB),
Ha0Ir0/IeHne 00pa3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIICIOBAHHIE
O0COOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMUYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHHE PACTBOPOB C OINPEACIEHHON MacCOBOM J0JIei
PacTBOPEHHOTO BEIIECTBA, B3AMMOJICHCTBHE BOJIBI C METAJLTIAMU
(HaTpueM U KajablueM) (BO3MOYKHO MCIIOJIb30BAHUE BUIEOMATEPHUAIIOB),
ompeieJICHUE PACTBOPOB KHUCIIOT U IIETIOYEH C MTOMOIIBIO HHIANKATOPOB,
Hccaea0BaHue 00pa3lioB HEOPTaHUYECKHUX BEIIECTB Pa3IMUHbIX
KJIACCOB, HAOJIOJCHUE U3MEHEHHSI OKPACKU MHMKATOPOB B paCTBOpax
KHUCJIOT U 1IeJIoue, u3yueHue B3aumoaeictaus okcuaa meau(ll) c
pPacTBOPOM CEPHOI KUCTOTHI, KUCIOT C METAJJIaMU, PEAKIIUi
HEWUTpalIu3aluu, OJTy4YeHUE HEPACTBOPUMBIX OCHOBAHH, BBITECHEHHE
OJIHOTO METaJula IPyTUM U3 PacTBOpa COJIU, PEIICHHE
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BakHelre Kiaccol
HEOPraHWYECKUX COCAUHEHUIN

[Tepuonnueckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKUX
anemenToB JI.1. MenneneeBa. CTpoeHrne aTOMOB. XMMHYECKasl CBA3b.
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIINH

3.1

[TepBbie MOMBITKY KIACCU(PUKAIIMU XUMUUYECKUX 3JIeMeHTOB. [loHATHE O
rpynmnax CXOJHbIX 3JIEMEHTOB (IIEJIOYHbBIC U IIETOYHO3EMEIIbHBIE
METaJJIbl, TaJIOTE€HBI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00Pa3yIoT
aM(poTepHbIE OKCUJIBI M TUIPOKCHUIBI

3.2

[Iepnonnueckuit 3akoH. [lepuoanyeckas cucteMa XUMHYECKHAX
anemeHToB .. Menneneesa. KoporkonepuoaHas 1 JUIMHHONIEPUOAHAS
dhopwmsl [Tepuoanueckoii cucTeMbl XUMUYECKUX dieMeHToB [1.1.
Menpneneesa. Ileproasl u rpynmnsl. @PU3HUECKUN CMBICIT TOPSIKOBOTO
HOMEpa, HOMEPOB MEPHOJA U TPYIIIIBI AIEMEHTA
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Crpoenune atoMoB. CocTaB aTOMHBIX siziep. M30Tomnbl. DIEKTPOHBI.
CrpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUUECKUX
aneMeHToB [lepuoanyeckoii cuctemsl J[.11. MeHneneena.
XapaKkTeprucTUKa XMMHUECKOT0 3JIEMEHTA I10 €T0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme .M. Menneneera
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3aKOHOMEPHOCTH U3MEHEHUS PaJIyca aTOMOB XUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAILIMYECKUX CBOMCTB M0 TpyMaM U Nepuoam.
3nauenue [leproanueckoro 3akoHa u [lepuoandeckon CUCTEMBI
XUMHUYECKUX AJIIEMEHTOB JIJIsl pa3BUTHs HAYKHU U npakTuku. [[.1.
MeHpeneeB - y4EHBIN U IpakIaHUH




3.5

Xumnyeckas cBsi3b. KoBajeHTHas (OsipHAsi U HEMOJIIpHAsi) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBA3b

3.6

Crenenb okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHEIC pCaKknuu.
Hpoueccm OKHCJICHHS M BOCcCTaHOBICHMA. OKHUCIUTEIN U
BOCCTAaHOBHTCIIN

3.7

XUMHUYECKUH SKCIIEPUMEHT: U3y4YeHHE 00pa3LOB BELIECTB METAJUIOB
HEMETAJIJIOB, B3aUMOJECHCTBUE TMAPOKCUIA [IMHKA C PACTBOPAMM KHCIIOT
U LIEJI0YEH, IPOBEICHUE ONBITOB, HIUTFOCTPUPYIOLIUX IIPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUi (TOpeHue, peakuuu

pazyioKeHus!, COETMHEHUS )

9-ii KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yiabTatam ocBoeHus OOII

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIe pe3yJabTaThl ocBoeHus OOII OO0

1

ITo Teme: «BemiecTBO 1 XUMUYECKas peaKLIMsI»

1.1

PacKpBIBATh CMbICII OCHOBHBIX XMMHUYECKHX MOHSATHI: pacTBOp,
AIIEKTPOJINTHI, HEAIEKTPOIUTHI, MIEKTPOIUTHYECKAS TUCCOLIUALINS,
peaKknuy HOHHOTO 0OMeHa, KaTallu3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTuMble 1 HEOOpaTUMbIE PEAKIINH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE
Y BOCCTAHOBJIEHHE, AJIJIOTPOIHUSL, aM(POTEPHOCTh, XUMHUECKasl CBA3b
(KoBaJIeHTHas1, HIOHHAs!, METAJUINYECKas ), KpUCTAJININYecKas penI€Tka,
CIUIaBbI, CKOPOCTh XUMUUECKON PEaKINH

1.2

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX TTOHATHH U
MPUMCHATDH 3TU MMOHATHS ITPU OIIMCAHUU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOIUTUUECKON TUCCOIMALINU KUCIIOT,
LIEJI0YEHN U COJIEH, TIOJIHBIE U COKPALIEHHBIE YPAaBHEHHUSI PEaKIUI
MOHHOT0 0OMeHa

1.4

PaCKpBIBATE CYHIHOCTH OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
NMoCpeACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca 3TUX peaKHI/Iﬁ

L.5

MMpOBOAUTDH paC‘-IéTBI M0 YPaBHCHUIO XHUMHYECKOM pcaknuu

ITo TremaMm: «HemeTamnbl ¥ UX COeAUHEHU» U «MeTallibl U UX
COCITMHEHM S

2.1

XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE U CTIEIIU(UIECKUEC XUMUYECKHE
CBOMCTBA MPOCTHIX U CIIOKHBIX BELIECTB, NOATBEPAKIAAsA ONMCAHUE
MPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIINX
XUMHUUYECKUX PEaKIUi

2.2

COCTaBJIATH YPaBHCHUA peaxunﬁ, MOATBCPKAAOIMUX CYIICCTBOBAHUE
T€HETUYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB




2.3

MMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B pa3JIMYHBIX
YCIIOBUAX
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CJIEZIOBATh MPABHUIIAM ITOJIb30BaHUSI XUMHUECKOW TIOCYI0N U
1abopaTOpPHEIM 000PYIOBAaHUEM, a TAKXKE IMPABUIIAM OOpAICHHUSI C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSMH 11O BBIITOJTHEHHIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB MO MOTYYSHUIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB (aAMMHUAKa M YIIIEKKCIIOTO Ta3a)

2.5

MIPOBOIMTH PEAKIINH, MIOATBEPIKAAFOIINE KAYSCTBEHHBIA COCTAB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM MMYTEM XJIOPUI-, OpOMHUI-,
noau-, KapooHat-, pocdar-, CHIIMKaT-, Cylnb(ar-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHSI, MOHBI H3YUYEHHBIX METAJIOB, TPUCYTCTBYIOIIUE B
BOJIHBIX pPacTBOpax HEOPraHMUYECKUX BEIIECCTB

IIo Teme: «Xumus u OKpYy’Karomias cpeaa»

3.1

pacKpbIBaTh CMBICJI OCHOBHBIX XxuMuueckux nonsatuii: [1/IK Bemecrtsa;
KOPpO3Usl METAJIJIOB

3.2

MPUMEHSATH OCHOBHBIC OIIEpaIlii MBICIIUTEIILHON JACSITCIBHOCTH - aHAJIHN3
Y CHUHTE3, CPaBHEHHE, 0000IIIEHUE, CUCTEMATHU3AIINIO, BBISIBIICHUE
MIPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /ISl H3y4EHUs CBOMCTB BEIIECTB U
XUMHUYECKHUX PEAKIINI; €CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS —
HaOJII0JICHUE, U3MEPEHNE, MOICITTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U
MBICJICHHBIMN )

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUA

BemecTBo 1 xumudeckas peakuus. [Topropenue

1.1

[Tepuoanueckuii 3akoH. [lepronnueckas cucTeMa XUMUYECKHX
sanemenToB J.U. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHUUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJlusl, KaJlblUs U UX COSIUHEHUN B COOTBETCTBUHU C MOJOXKECHUEM
31eMeHTOB B [leproauyeckoil cucteMe U CTPOCHUEM UX aTOMOB

1.2

Crtpoenue BelecTBa: BUIbl XUMUYECKOHN CBsI3U. THUITBI KPUCTATUTMUECKIX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAILINYECKON
PEmETKY 1 BUJIa XUMUYECKOH cBsi3u. Knaccudukarus 1 HOMEHKIaTypa
HEOPraHWYECKHUX BEIIECTB (MEXAYyHAPOJAHAS U TPUBHAJIbHAS).
XUMHYECKUE CBOMCTBA BEMIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIaccaM
HEOPraHWYECKUX COCMHEHN, TEHETHYECKasl CBA3b HEOPTraHUYECKUX
BEILECTB

1.3

Knaccudukanus XuMHUECKUX PeaKIHii 0 pa3IuYHBIM MpU3HAKAM (110
YHUCITY U COCTaBYy YUACTBYIOIIHX B PCAKIINHN BCIICCTB, 10 TCIIJIOBOMY

s dekTy, Mo N3MEHEHUIO CTETIeHEH OKUCICHHSI XUMHUYECKHUX DJIEMEHTOB,
0 0OOPaTUMOCTH, 110 YYACTHIO KaTaanu3aropa). IK30- U
SHAOTEPMUUYECKUE PEAKIINH, TEPMOXHUMHUUECKHUE ypaBHeHus. [loHaTue o




CKOPOCTH XHUMHUYECKOW pEaKLUU

1.4

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX PEAKIUIX.
[ToHsiTHE O TOMOTEHHBIX M T€TePOreHHbIX peakiusax. [lonsarue o
XUMHUYECKOM paBHOBecHU. DaKTOPHI, BIUSIOUINE Ha CKOPOCTh
XUMHUYECKON PEAKIIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECUS

1.5

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH, SJICKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM peakuny. CocTaBlIeHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMH C UCIIOJIb30BAHUEM METO1A
3JIEKTPOHHOI0 OanaHca

1.6

Teopust 2eKTPOTUTHUECKON AUCCOLUAIINH. DIEKTPOIUTHI U
HedJIeKTposnThl. Katnonsl, aHMOHBl. MeXaHW3M IUCCOLMALNY BELIECTB
C pa3IMYHBIMU BUJAMH XUMUYECKON CBsA3H. CTeneHb JUCCOLUAIIH.
CuiibHbIE U ci1a0ble 2JIEKTPOIUTHL. Peakiiuu noHHoro ooMeHa. Y cioBus
MPOTEKAHUS PeaKIuii HOHHOTO OOMEHa, MOJIHBIE U COKPALIEHHBIE
WOHHBIC YpaBHEHUA peakiuii. CBONCTBA KMCIOT, OCHOBAHUM U COJICH B
CBETE MPEACTABICHUN 00 AMEKTPOTUTHIECKON AUCCOIHAITHIH.
KauectBennsle peakuny Ha HOHBL. [IoHsATHE O TMApOIIA3E COen

1.7

XUMUYECKUH IKCIEPUMEHT: 03HAKOMIICHUE C MOJIEIISIMHU
KPUCTAJUTMYECKUX PEHIETOK HEOPTraHWYECKUX BEIECTB - METAJIOB U
HeMeTaJuIoB (rpaduTa ¥ ajiMasa), CII0KHBIX BEIIECTB (XJIOpH/1a HATPHs);
MCCJIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM PEaKIIMH OT
BO3/ICHCTBUS pa3INYHBIX (PAKTOPOB; UCCIEAOBAHNE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEILLECTB, MPOIIECcca JUCCOLUALITT
KHCTIOT, IIeJIouei U coseii (BO3MOKHO HCIOIb30BAHHE
BHJIEOMATEPHAIIOB); TPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIINX NMPU3HAKA
MPOTEKaHUs peakIiii HOHHOTro oOMeHa (00pa3oBaHKE OCaIKa,
BBIJICJICHHE Ta3a, 00pa30BaHUE BOIbI); OMBITOB, HJUTFOCTPUPYIOLIUX
MIpUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpEeHHeE,
PEeaKINK Pa3I0KEHUs, COCTMHEHHUS ); paCcTIO3HABAaHNE HEOPTaHUYECKHUX
BEILECTB C MTOMOIIbI0 KAUECTBEHHBIX PEAKIUI HA HOHBI; PEIICHUE
AKCIIEPUMEHTAJIbHBIX 337124

HewmeTamis! u ux COCIUHCHU A

2.1

OO6m1as xapakTepucTuka rajsoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okuciaenus. CTpoeHne u Gu3ndeckue cBoicTBa
MMPOCTHIX BEIICCTB — raJIOTCHOB. XHUMHYECKHE CBOMCTBA Ha nmpumepe
XJIopa (B3auMO/ICHCTBHE C METAJUIAMU, HEMETAIIIAMH, [IEJI0YaMu ).
Xnopoomopon. CossiHast KUCIO0Ta, XHMUYECKHE CBOWCTBA, MOJTydeHHE,
npuMeHeHue. JlelicTBre XJiopa u XJI0pOBOOPO/Ia HAa OPraHU3M
yejioBeka. Baxkaelmnine XJIOpHUABI 1 UX HAXOXACHHUE B ITPUPOIC
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OO6mas xapakrepucTika 31eMeHToB VIA-rpymnmel. Oco6eHHOCTH
CTPOEHHS aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
(u3nveckre CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOAA U CEPHI.
AmnnoTponHble MO (UKAIIMK KHCIIOPOa U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPO/, CTPOCHUE, (PU3HUECKUE U XUMUYECKHE
cBoiicTBa. OKCHJIBI cepbl KaK MPECTABUTENN KUCIOTHBIX OKCH/IOB.




Cepnas kucinoTa, pu3ndeckie 1 XUMHUYECKHE CBOMCTBA (00IHE KaK
MPEJICTAaBUTEIS KJIacca KUCIIOT U crienuduueckne). XuMHIECKUE
peaxiuu, Jiexaliue B OCHOBE MPOMBIIUIEHHOTO crioco0a moyuyeHust
cepHoii kuciotel. [Ipumenenue. Conu cepHOI KUCTOTHI, KAYECTBEHHAS
peakius Ha cynbdar-uoH. Haxoxaenue cepbl U e€ coelMHEHUN B
npupoje. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl
COEJIMHEHUSIMU Cepbl (KUCIOTHBIE IO/, 3arPsA3HEHNE BO3IyXa U
BOJI0OEMOB), CITOCOOBI €0 MPEI0TBPAICHUS

2.3

OO0mas xapakrepucTika 37aeMeHToB VA-rpynnsl. Oco0eHHOCTH
CTPOEHHS aTOMOB, XapPAKTEPHBIE CTENIEHU OKHUCIEHUs. A30T,
pacrpocTpaHeHHe B Ipupoje, GU3nIeckue 1 XUMHIECKHE CBOICTBA.
Kpyrosoport a3zora B npupoze. AMMHAK, €ro pu3nueckue 1 XMMHYeCKHe
CBOWCTBA, MOJTyyeHHe U npuMeHenue. Conu aMMOHUS, UX pusnyeckue u
XMMHUYECKHE CBOMCTBA, TpUMEeHEeHHEe. KauecTBeHHas peakliys Ha HOHbI
aMMOHUS. A30THAas KHCJIOTa, e€ rmoyryueHune, (Gu3ndeckne 1 XuMHIeCKne
cBO¥cTBA (00IIME KaK MIPEICTaBUTEINS Klacca KUCIOT U
cnenuduyeckue). Mcrnonp30BaHne HUTPATOB U COJIEH aMMOHUS B
Ka4yecTBE MUHEPAJIbHBIX y10OpeHU. XUMHUYECKOe 3arpsi3HEHHE
OKpYXKarollel cpelibl COEAMHEHUSIMHU a30Ta (KUCIOTHBIE 0K/,
3arpsi3HEHUE BO3/1yXa, IIOYBBI U BOJOEMOB)
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docdop, ammorponHbie Mmoaudukanun Gocdopa, puzndeckue u
xummuaeckne cBorctBa. Oxcuna pochopa(V) u hochopHas kuciora,
bu3nvecKkrue 1 XUMHUYECKIE CBOMCTBA, moyueHue. Vcnoiap3oBanue
docdaroB B kKaueCTBE MHHEPATBHBIX YI0OpESHUI

2.5

O61uas xapakrepuctuka 3neMeHToB [VA-rpymnmbl. OcobeHHOCTH
CTPOEHUS aTOMOB, XapaKTepHbIE CTENEHU OKUCIIEHUs. YTIepo/,
IJIOTPONHbIE MOAU(DUKALIMY, pacCTIPOCTPaHEHHUE B IPUPOAE,
buznUecKue U XuMHUIeckue cBoicTra. Aacop6musi. Kpyrosopor
yriepoja B npupojie. OKCUIbl yriepoaa, ux Gu3n4eckue 1 XUMUYECKHe
CBOWCTBA, IEMCTBHE HA KUBBIC OPTaHU3MBI, TIOTYYeHUE U TPUMEHEHHE.
DKosiornyeckue npooaeMsl, CBA3aHHbIE ¢ OKcuaoM yraepoaa(lV);
TUI0TE3a IN100aTbHOTO MOTEIUIEHUS KIIMMaTa; MapHUKOBBIN 3 (eKT.
VYronpHas KUCIOTa U €€ CONHU, UX (PU3NYECKUe U XMMUYECKHE CBOMCTBA,
noJjiyueHue u npuMeHenue. KauectsenHas peakuusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEAMILIMHE, TPOMBIIUIEHHOCTH U
CEJIbCKOM XO351CTBE

2.6

HCpBOHaLIaJ'II)HBIG MOHATHS 00 OpraHN4YCCKUX BCIICCTBAX KAK O
COEIMHEHUAX yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOII,
TJIMIEPHH, YKCYCHAsl KUCIIOTA). FIX cOCTaB M XMMHUYECKOE CTPOEHUE.
[ToHsATHE O OMOTOTMYECKU BaKHBIX BEILIECTBAX — )KHUpax, Oenkax,
Yri€BoJax — M UX POJIM B )KU3HU YCJIIOBCKA. MaTepnam)Hoe €ANHCTBO
OPraHUYECKHUX U HEOPraHUYECKUX COCIUHEHUN

2.7

KpemHuuii, ero ¢puzndeckue 1 XUMHUECKUE CBOMCTBA, MOTY4YEHUE U
npuMmenenue. CoenHeHus: KpeMHUs B pupoje. O0miue npeacTaBaeHus
00 okcuge kpemuus (IV) u kpemHueBoit kucnore. CUITUKATHI, UX
HCIIOJIb30BaHUE B OBITY, MEAMIIMHE, TPOMBIIUIEHHOCTH. Baxkneiue




CTPOUTEIbHBIC MaTEepUAIIBL: KEPaMHKa, CTEKJIO, LIEMEHT, OCTOH,
xene300eToH. [IpoGieMsl 6€3011acHOTO MCTIOJIB30BAHMSI CTPOUTEIBHBIX
MaTepHaoB B IIOBCEAHEBHOM )KU3HH

2.8

XUMUYECKUH IKCIEPUMEHT: U3ydeHre 00pa30B HEOPraHUYECKUX
BEILIECTB, CBOMCTB COJITHOM KUCJIOTBI; IPOBEJACHUE KAaUECTBEHHBIX
peaxkuii Ha XJIOPHI-UOHBI U HaOI0ICHHE TPU3HAKOB MX MPOTEKAHUS;
OTIBITHI, OTpaXKAOUINE (PU3NYECKHE U XUMHUUECKUE CBOMCTBA T'aJIOTEHOB
Y UX COCMHEHNH (BO3MOXHO MCIOJb30BaHUE BUCOMATEPUATIOB);
03HAaKOMJIEHHE C 00pa3liamMM XJIOPHUI0B (TraloreHU10B); 03HAKOMIIEHHE C
oOpa3iamu cepbl U €€ COeTUHEHUSIMH (BO3MOXHO UCIIOJIB30BaHUE
BUJICOMATEPHAJIOB); HAOIIOIEHHUE MTpoIecca O0YTIIMBAaHUS caxapa MO
JIECTBUEM KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOThI; U3yYECHHE
XUMHYECKHUX CBOMCTB Pa30aBJIICHHON CEpHOI KHCIIOTHI, POBEICHUE
KaueCTBEHHOW peakIuy Ha CyNnb(}aT-uoH U HAOI0IeHUE MpU3HaKa eé
IIPOTEKaHUs; 03HAKOMJIEHHE C (PU3NYECKUMU CBOMCTBAMHU a30Ta,
docdopa 1 ux coeAHEHUI (BO3MOKHO HCIIOIH30BAHHE
BUJICOMATEPHAJIOB), 00pa3liaMH a30THBIX U POCHOPHBIX YIOOPESHHUIA;
MoJIyueHue, coorpanue, pacrio3HaBaHUE U U3yYeHHE CBONCTB aMMHAKa;
MPOBE/ICHUE KAaUEeCTBEHHBIX PEeaKnii Ha MOH aMMOHHUs U docdaT- HOH U
M3y4YEHUE NIPU3HAKOB UX MPOTEKAHUs, B3aUMO/ICHCTBUE
KOHILICHTPUPOBAHHOM a30THOW KMCIJIOTBI C MEJIBIO (BO3MOKHO
HCII0JIb30BAaHUE BUIEOMATEPHUAIIOB); U3yUYEHHUE MOJENIEH
KPUCTANTHIECKUX PEIIETOK anMasa, rpadura, QyiiepeHa;
03HAKOMJICHHE C MPOIIECCOM aJICOPOIIUHU paCTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIUIEM M YCTPONWCTBOM IIPOTHBOTra3a; NOJy4CHHUE,
coOupaHue, paclio3HaBaHUE U U3yUYEHUE CBOWCTB YIIIEKUCIIOIO rasa;
IIPOBEJICHNE KaU€CTBEHHBIX PEAKIMI Ha KapOOHAT- U CUIIMKAT-UOHBI U
U3y4YeHUE IPU3HAKOB UX MIPOTEKAHU; O3HAKOMIICHHUE C IPOAYKIUEH
CUJIMKATHOM ITPOMBILUIEHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BajkHelne HeMETauIbl U UX COEAUHEHUSD)

MeTamisl ¥ UX COSAUHECHUS

3.1

OO0m1as XxapakTepuCcTUKa XMMHYECKUX JIEMEHTOB - METAJIJIOB Ha
OCHOBAaHUU UX MOJ0KeHUs B [leproauyeckoit cuctemMe XUMHUYECKUX
sanemenToB J.U. MenneneeBa u ctpoenus aromoB. CTpoeHHE METAILIOB.
Merannnueckas CBsA3b U METAIUINYECKAS] KPUCTAINIMYECKAS PELIETKA.
DNEeKTPOXUMHUYECKUH psil HAIPSHKEHUH METaIOB
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dusnyeckue U XUMUYECKHE CBOMCTBA MeTauioB. OO1Iue crmocoObl
noyty4eHus: MetaioB. [IoHsATHE 0 KOPPO3UK METAJIOB, OCHOBHBIE
crocoObl 3alIUTHl UX OT Koppo3uu. CruiaBsl (CTalb, 4YyTYH,
TIOPAIOMUHUA, OpOH3a) U UX MPUMEHEHHE B OBITY M MPOMBIILIEHHOCTH

3.3

[Ilenounsie MeTaibl: TonoxeHue B [lepruoanueckon cucreme
xuMmudeckux 3neMenToB .M. MenaeneeBa; CTpoeHUE X aTOMOB;
HaxoJieHue B npupojie. duznueckre 1 XuMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kayust). OKCUAbI U TUAPOKCH]IBI HATPUS U KaJIHSL.
[IprMeHeHne MEeNT0YHbIX METAIUIOB U UX COCIMHEHUN
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[Ienouno3eMenbHbIE METAIBI MAarHUM U KaJIbLMN: IIOJ0KEHHE B




[Tepuoanueckoit cucreme xumuueckux 3nemeHToB [[.. Menneneesa;
CTPOEHHUE UX aTOMOB; HAX0XKJICHUE B pupoae. Pu3ndeckue u
XMMHYECKHE CBOMCTBA MarHus M Kaiablus. BajkHelmme coeinHeHNs
KanmbIus (OKCHII, TUAPOKCHU, coyin). JKECTKOCTH BOJBI M CITOCOOBI €€
YCTpaHEHHUS

3.5

AntoMunui: nonoxkeHue B [leprognueckoit cucreMe XMMUYECKUX
anemMeHToB .M. Menaeneesa; CTpoeHUE aToMa; HaXOKJICHUE B
npupoje. Pu3nyeckne U XUMUYECKUE CBOWCTBA ATFOMUHUS.
AmMoTepHbIe CBOWCTBA OKCUIA U THIPOKCH A AITFOMIHHS

3.6

Kene3o: nonoxenue B [leprnoanueckoi cucreMe XuMHYECKUX
sanemenToB J[.M. MenpeneeBa; CTpoeHUE aToMa; HaXOXK/ICHHUE B
npupoje. dusnyeckue U XuMUYECKHUE CBOMCTBA keme3a. OKCUabL,
ruapokcuibl U conu xxene3a(ll) u sxeneza(Ill), ux cocras, cBoOMCTBa U
MOJTyYCHHUE

3.7

XUMHUYECKUH IKCIEPUMEHT: 03HAKOMJIEHUE C 00pa3liaMy METaJIJIOB U
CIUIaBOB, UX (PU3NUECKHMH CBOMCTBAMU; U3yUYEHHUE PE3yIbTaTOB
KOPPO3UH METAILIOB (BO3MOXKHO MCIOJIB30BAHUE BUICOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHUCTBHUS OKCH/IA KAJIbIIUS U HATPHUS C BOJOU
(BO3MOKHO HCIOJIb30BAHUE BHICOMATEPUAIIOB); UCCIEOBAHUE CBOKCTB
J)KECTKOM BOJIBI; ITPOIECCa FOPEHUS JKese3a B KUCIOpoe (BO3ZMOXKHO
WCIIO0JIb30BAaHUE BUIEOMATEPHAIIOB); MPU3HAKOB MIPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HA MOHBI (MarHUs, KaJIbLIMs, A TFOMUHUS, [IMHKA,
skenesa(ll) u xeneza(lll), meau(1l); HabmroneHre U ONMCaHKUE MPOIIECCOB
OKpalllUBaHUsl TUIAMEHU UOHAMH HATPUs, Kalus U KalbIKs (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHUATIOB); UCCIICIOBaHHE aM(DOTEPHBIX
CBOMCTB FMAPOKCH/IA AIFOMUHUS U THAPOKCU/IA IIUHKA; PELIEHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BaxxHelme MeTaibl 1 UX
COCAUHCHUA

XHUMHS ¥ OKpYXarolas cpeaa

4.1

HoBble maTepuaibl 1 TEXHOIOTMU. BeniecTsa 1 MaTepuaisl B
IIOBCEHEBHOM XU3HU YEI0BEKa. XUMHUs U 310poBbe. be3onacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUECKUX peakluii B ObITy. [lepBas
IIOMOLLb [P XMMUYECKUX 0KOT'aX U OTPABICHUAX

4.2

OCHOBBI DKOJIOTHYECKOM IPAMOTHOCTH. XMMHUUECKOE 3arpsA3HEHHE
okpyxaromieit cpeast [TJIK. Ponb xuMuu B pelieHUN 3KOJIOTUYECKUX
npo6iaem. [TpupogHble HCTOYHUKY YTIEBOAOPOAOB (Yroib, IPUPOIHBIH
ra3, HeQ)Th), IPOAYKTHI UX MEPEPabOTKU, UX POJIb B OBITY U
IIPOMBIIITIEHHOCTH
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XVUMHUYECKUH IKCIEPUMEHT: U3yueHue o0pas3IoB MaTepHaoB (CTEKIIO,
CIUIaBbl METAJIOB, OJMMEPHBIE MaTEPUAIIbI)




IIpoBepsiembie HAa OI'D Mo XuMKUM TPeOOBAHUS K

pesyabTatam ocBoenuss OOII OO0

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K NPEeAMETHBIM pe3yJibTaTamM 0a30B0ro
ypoBHs1 ocBoenust QOII OO0 na ocunoBe ®I'OC

1

IIpencrasnenue:

1.1

0 MTO3HABAEMOCTH SIBJICHUH MPUPO/IbI, TOHUMaHUE 0OHEKTHUBHOM
3HaYMMOCTH OCHOB XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTA 00IIeH KyJIbTyphl U PAKTUUECKOM
JeSITeIbHOCTH YeJIOBEKA B YCIOBUAX COBPEMEHHOIO OOIIECTBa;
ITIOHUMAaHUE MECTa XMMUU CPEIN IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAYYHBIX MCTOAaX IMO3HAHUA, B TOM YHCJIC DKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAX UCCIICAOBAHUSA BCIICCTB U U3YUCHUA
XUMHNYCCKHX peaKI_II/Iﬁ; YMEHHUE UCITIOJIB30BATb MOJCIIN AJIsL 00BACHEHHS
CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax nmpodeccnoHATBHON AEeITeTLHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha TOCTHUKEHUSX
XUMHUYECKON HAYKH, YTO MO3BOJUT 00YJAIOIIUMCS paCCMaTPUBATh XUMHUIO
Kak cdepy cBoeit Oyayiieit npodeccuoHaNbHOMN AeATEeIbHOCTH U ClIeNaTh
OCO3HAHHBII BBIOOP XUMHUU KaK MPOQPHIEHOTO MPEAMETA IIPH IMEPEXOC
Ha YPOBEHb CPEIHEro 0011ero o0pa3oBaHus

Bnanenue cucreMoil XUMHUUYECKUX 3HAHUM U YMCHHUC TIPUMCHATH CUCTEMY
XUMHUYCCKHUX 3HaHI/II\/JI, KOTOpas BKIIIOYACT:

2.1

BAKHEUIIINE XUMUYECKUE MTOHATUSA: XUMUYECKHUI 3JIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, IPOCTOE U CII0KHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPO/IHASI CMECh, OTHOCUTEIbHBIE ATOMHAsA U MOJIEKYJISIPHAs. MAacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIA 00BbEM, OKCH/I,
KHCJIOTa, OCHOBAHHE, COJb (CPEAHss), XUMHUECKasl pPeaKkus, peakliuu
COCIMHEHUSI, PEAKIIUU PA3JI0KEHUSI, PEAKIINH 3aMEIICHUs, PEaKIIun
oOMeHa, TernoBoi AP (HEKT peakiuu, 9K30- U IHIOTEPMUIECKHIE PEaKInH,
pacTBOp, MaccoBasi J10JIs1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH,
MaccoBas J10JI U MPOIIEHTHAs! KOHLEHTpaUs BEIIECTBA B pACTBOPE, SIPO
aToMma, dJIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalb, palnyc aToMa,
BaJICHTHOCTh, CTENIEHb OKUCJICHUS, XUMHUECKasl CBS3b,
ANEKTPOOTPHUIIATEIIBHOCTD, TOJISIPHASI U HETIOJSIPHAs KOBAJICHTHAS CBS3b,
MOHHAs CBSI3b, METAJNIMUECKASI CBS3b, KPUCTAINIMYECKAs PEIIETKA
(aTomMHasA, HOHHAS, METAJUTMYECKAs!, MOJIEKYJISIpHas ), UOH, KATUOH, aHWOH,
ANEKTPOJIUT U HEANEKTPOIIUT, JIEKTPOIUTHUECKAs JUCCOLMAIIUS, PEAKIIUN
HOHHOTO OOMEHA, OKUCITUTETHFHO-BOCCTAHOBUTEIILHBIE PEAKITUH,
OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHNE U BOCCTAaHOBJICHHE,
AIEKTPOJIN3, XUMUUYECKOE PAaBHOBECHE, OOpaTUMBIE K HEOOpATHUMBIE
peakluu, CKOPOCTh XMMUYECKOU peakiuu, karanuzarop, [IJIK, koppo3us
METAaJIJIOB, CILIaBbI
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OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXPAHEHUS MacChl,
nepuoanyeckui 3akoH /.M. MenneneeBa, 3aK0H IMOCTOSIHCTBA COCTaBa,
3aKOH ABOTaIpO

2.3

TEOPUH XUMHH: aTOMHO-MOJIEKYJISIpHAsI TEOPHUs, TEOPHS
AIEKTPOJIUTAYECKON AUCCOLUALINUI

Biianenne ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOLLICH:

3.1

YMEHHE MMPaBUIHHO UCTIIOJIB30BaTh N3YUEHHBIC BEIIESCTBA M MaTEPHAIIHI (B
TOM YHCJIE MUHEpaJIbHbIC YI0OPEHHUS, METaJUIbl M CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOIHBIX HCTOYHUKOB YIIIEBOJIOPOIOB (YTIIs,
MIPUPOHOTO Ta3a, HeTH) B OBITY, CETLCKOM XO3SMCTBE, HA MPOU3BOJICTBE
Y TIOHMMaHWe 3HAYCHHUS )KUPOB, OCITKOB, YTIIEBOAOB ISl OpPraHu3Ma
YeJIOBEKA; yMEHUE IPOTHO3UPOBATh BIUSHUE BEIIECTB U XUMHUYECKHUX
MIPOIIECCOB HAa OPTraHU3M YeJIOBEKa M OKPYKAIOIIYIO IPUPOIHYIO CPEIY

3.2

YMEHHUE UHTErpUpOBaTh XMMUYECKHE 3HaHUS CO 3HAHUSAMU APYIHX
y4€OHBIX IIPEIMETOB
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HAJIMYHE OTBITAa PA0OTHI C PA3IMYHBIMU UCTOYHUKAMH HH()OPMAIIIH 110
XMMMH (Hay4yHasi ¥ Hay4HO-TIOIyJIIpHasl INTEPATypa, CIOBapH,
CIIPaBOYHMKHU, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTUBHO OLICHUBATh HH(i)OpMaIII/IIO O B€IICCTBAxX, UX
MMPEBPALICHUAX U ITPAKTUICCKOM IIPUMEHCHUH U YMCHUC UCIIOJIb30BATh et
AJI1 pCHICHUA y‘~IG6HO-H03HaBaTGJII)HI)IX 3aaa4

Bianenne ocHOBaMu OHATUHHOTO anmapara ¥ CHMBOJIMYECKOIO S3bIKa
XUMHH JIJIs1 COCTaBJICHUS (HOPMYIT HEOPTraHMUECKHUX BEIIECTB, YpaBHEHUN
XUMUYECKHUX PEeaKInii; oOCHOBaMU xuMuueckoit HomeHkIaTypsl (IIIPAC u
TPUBUAJIBHOMN )

YMeHue oObICHATH CBSI3b MOJIOKEHNUS AyieMeHTa B [lepuonnueckoit
CUCTEME C YUCIIOBBIMU XapPAKTEPUCTUKAMU CTPOCHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sAApa, 00LIee YHCIIO0
AJIEKTPOHOB), PACIIPEIEICHUEM NIEKTPOHOB 110 S3HEPTETUYECKUM YPOBHSIM
aTOMOB NEPBBIX TPEX MEPUOIOB, KATUS U KAJIBIIHS

[IpencraBnenue 0 NEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
AJIEMEHTOB (paguyc aToMa, JIEKTPOOTPHULIATEIBHOCTD ), IPOCTHIX U
CJIOKHBIX BEIUICCTB OT ITOJIOKCHUSA DJICMEHTOB B HepHOI[HqCCKOﬁ CHUCTEME
(B MasbIX MEpUOJAX U IIaBHBIX MOATPYIIAX) U AIEKTPOHHOI'O CTPOCHUS
aToma

YMenue kiraccupuuupoBarth:

7.1

XHUMHWYCCKHUEC SJICMCHTEI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC pCaKInu

YMeHue onpeaeirh:

8.1

BAJICHTHOCTD U CTCIICHb OKHUCJICHHUA XUMUYCCKHUX 3JIEMCHTOB, 3apsaa HOHA




BHJI XUMUYECKOH CBA3U U TUIl KPUCTAIUIMYECKON CTPYKTYPBI B

8.2
COEIUHEHMAX
8.3 XapakTep Cpeiibl B BOJIHBIX paCTBOpaxX BEIIECTB (KUCIOT, OCHOBAHUI)
8.4 OKHCJIUTENL U BOCCTAHOBHUTEIND
9 YMeHne xapakTepu30BaTh (PU3NYECKUE U XUMHUECKUE CBOICTBA!
MIPOCTHIX BEMIECTB (KUCIOPO, 030H, BOAOPOI, IpaduT, aiMas, KpeMHUH,
9.1 azot, pocdop, cepa, Xop, HATPUH, KA, MATHUN, KaIbIHH, aTFOMUHHH,
JKene30)
CJIOKHBIX BEIIECTB, B TOM YHMCJIE UX BOJHBIX PACTBOPOB (BOAA, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOAOPO/, OKCHUJIBI M TUPOKCUABI MeTauioB [-1TA
9. rpymm, anromuaus, meau (1), muaka, sxenesa (11 u III), okcuapl yriiepoaa
’ (IT m IV), kpemuus (IV), azota u pocdopa (Il u V), cepst (IV u VI),
CEpHHUCTas1, CepHasi, a30THCTas, a30THasl, pochopHas, yronpHas,
KPEMHHEBAs KMCIIOTa U UX COJIM)
MIPOTHO3UPOBATH U XapaKTePU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTHU
93 OT MX COCTaBa M CTPOEHHS, IPUMEHCHHE BEIIECTB B 3aBUCHMOCTH OT UX
) CBOMCTB, BO3MOXKHOCTh ITPOTEKAHUSI XUMUYECKUX MPEBPAIECHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHHe COCTaBIATh MOJICKYJISIPHBIE U HOHHBIE YPAaBHEHUS PEAKIIHii, B
TOM YHCJIE:
10.1 peakIuii HFOHHOTO OOMEHa
10.2 OKHCIIMTENBHO-BOCCTAHOBUTENBHBIX PEAKLINI
10.3 WTIOCTPUPYIOMINX XUMHUYECKHE CBOMCTBA U3YYEHHBIX KIacCOB (TPYII)
' HEOPTraHUYECKHUX BEIECTB
10.4 MOATBEPKIAIOIINX TEHETHUYECKYIO B3aMOCBSI3b MEXITY HUMHU
11 YMeHue BBIYUCIATD (IPOBOANUTD PACUETHI):
11.1 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
’ JIOJIF0O XMMHYECKOT'0 JJIEMEHTA B COSINHEHUN
11.2 MAacCCOBYIO JIOJTIO BEIIECTBA B PacTBOPE,
11.3 KOJIMUYECTBO BEIECTBA M €T0 Maccy, 00beM ra3on
114 M0 YPaBHEHUSM XUMHUYECKHUX PEAKIUI U HAXOJUTh KOTUIECTBO
' BEIECTBA, 00BbEM M MAacCy PEareHTOB WIIH MPOIYKTOB PEaKIIUH
12 Brnanenwne (3HaHNE OCHOB):
OCHOBHBIMH METOJIaM{ HAYYHOTO MMO3HAHUS (HAOII0IeHNE, U3MEPEHHE,
121 AKCIIEPUMEHT, MOAECIIUPOBAHNE) TPU U3YUECHUU BEIIECTB U XUMHUECKUX
' SIBJICHHH; yMEHHE CPOPMYJIMPOBATH MPOOIEMY U TIPEITIOKUTH ITYTH €€
perieHus
12.2 6e30macHOM pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUUECKOU MTOCY IO




U 1ab0paTOpHBIM 000PYAOBaHUEM

12.3

MpaBUIaMu O€301acCHOTO OOpaICHHS C BEIIECTBAMHU, UCIIOIb3YEMBIMH B
HOBCCI[HGBHOﬁ JKU3HU, HpaBI/IHaMI/I IIOBCACHUA B LICIIAX c6epe>1<eHH51
3I0pPOBbSl U OKPY’KAIOIIEH IPUPOHON Cpe/ibl; TOHMMAHUE Bpeia
(omacHOCTH) BO3/1€UCTBHUS HA )KUBBIE OPTaHU3MBbI ONPEAECIEHHBIX
BEIIIECTB, CITIOCOO0B YMEHBIIIEHUS U MTPEAOTBPAIIEHUS UX BPEIHOTO
BO3JCUCTBHUSI

13

Hamune MPAKTUYCCKHUX HABBIKOB IIJIAHUPOBAHUSA U OCYIICCTBIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HU3y4YCHUC U OITUCAHHC (1)I/I3I/I‘ICCKI/IX CBOMCTB B€IICCTB, O3HAKOMJICHHUE C
(1)I/ISI/ILI€CKI/IMI/I U XUMHUYCCKUMU ABJICHUAMU; ONBITHI, NJIJIFOCTPHUPYIOLIUC
IMPU3HAKHA IIPOTEKAHUA XUMHUYCCKUX peaKI_II/Iﬁ

13.2

U3y4eHHE CIIOCOO0B pa3eIeHUs cMecer

13.3

MOJIy4EHHUE KUCIOPOJa U H3yYEHHUE €0 CBOMCTB; II0Jy4E€HUE BOJOPOAA U
W3Y4YEHHE €r0 CBOMCTB; ITOJIy4EHHUE YIJIEKUCIIOTO I'a3a U U3y4EHHE €ro
CBOMCTB; I0Jy4YE€HNE aMMHAKA U U3Y4YECHHE €T0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEN
pPacTBOPEHHOIO BEILECTBa

13.5

MPUMEHEHHE HHAUKATOPOB (JIaKMyca, METHIIOpaHka 1 peHon(TanenHa)
JUISL OIIPEJIEIIEHUs] XapaKTepa cpeibl B PACTBOpaxX KUCJIOT U IIeIoueit

13.6

HCCIICIOBAHUEC U OITMCAHUC CBOMCTB HCOPraHNYCCKUX BCIICCTB
Pa3JIMYHBIX KJIACCOB; U3YUCHUC B33PIMOI[€I>1CTBI/I$I KHUCJIOT C M€TaJlllaMH,
OKCHUaMU MCTAJIJIOB, paCTBOPUMbBIMU U HEPACTBOPUMBIMU OCHOBAHUAMU,
COJIAMH; TOJTYUCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OHOTI'O
METaJlJIa APYI'UM U3 PaCTBOPA COJIN; UCCIICAOBAHNC aM(I)OTepHLIX CBONCTB
TUAPOKCUI0B aITFOMUHUSA U HUHKA

13.7

pelIeHre YKCIepUMEHTaIbHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUIN»; « DIEKTPOIUTHYECKAs JUCCOLHAIU»;
«Baxxuelme HeMeTaIIbl ¥ UX COSINMHEHN»; « BaskHEeHITHEe MeTaIIBI 1
WX COCJIUHECHUS

13.8

XUMUYECKHE IKCIEPUMEHTBI, WIUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHMS
peakIfii HOHHOTO 0OMEHA; KaYeCTBEHHBIC PEAKIIMK Ha MPUCYTCTBYIOIIUE
B BOJIHBIX PaCTBOpaxX MOHBI: XJIOPUI-, OpPOMUI-, HOTUA-, CyTIbdaT-,
docdar-, kapboHaT-, CHIIMKAT-aHUOHBI, THIPOKCH/I- HOHBI, KATHOHBI
aMMOHHMS, MarHus, KaJlbIUs, ATFOMUHHS, XKele3a (2+) u xkenesa (3+),
menu (2+), MUHKA

14

YMmeHnue:

14.1

MMPpEACTaBJIATH PC3YJIbTATEI 9KCIICPUMCHTA B (I)OpMC BBIBO/IOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB n Ta6.]'II/II_I " BBIABJIATH OMIIMPUYCCKUC
3aKOHOMCPHOCTHU

14.2

YCTaHAaBJIMBATDh CBA3U MCKAY PCAJIbHO Ha6J'IIOIIaCMBIMI/I XUMHUYCCKUMU
SABJICHUSAMH U IIpoHeCcCaMi, MPOUCXOJAINNMHA B MaKpO- U MUKPOMHUPE,




OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEILIECTB

IlepedeHb 3J1eMEHTOB CO/IEePKAHNS, IPOBEPAEMbIX

HA OCHOBHOM I'oCyaapCTrB€HHOM IK3aMCHC 110

XUMHUHA
Kon [IpoBepsieMbIe 3JIeMEHTHI CO/IePKAHUS
1 [TepBoHaYaIbHBIC XUMUYECKHUE TIOHSATHUS
1.1 Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMeceit
1.2 ATOMEI 1 MOJICKYJIBI. Xumudeckne dyeMeHTsl. CHMBOIBI XUMAYECKUX
251eMeHTOB. [IpocThie U CII0XKHBIE BELIeCTBA
13 Xumuueckas popmyina. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JICMEHTOB.

CrerneHp OKHUCICHUS

3aKOH MOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTEIbHAS aTOMHAs Macca.
1.4 OTHOCuTENBHAs MOJIEKYJIApHAs Macca. MaccoBast 10JIsi XMMUUYECKOTO
3JIeMEHTa B COCIMHEHUU

KonunyectBo BemectBa. Moib. MossipHas macca. MonsipHbIli 00bEM ra3oB.

1.5
BzanMocss3p KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIUHUIL BCIICCTBA
16 DdusznuecKkre U XUMAYECKUE SIBICHUS. X UMHUICCKast pCaKknuusa u eé
’ IMPU3HAKH. 3akoH COXPAaHCHUA MACChI BCHICCTB. XHUMHYECKHUE YpaBHCHHUA
o) HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH U HepI/IOI[I/ILIeCKaH CcuCTéMa XMMHYCCKHUX

sanemenToB J[.U. MenneneeBa. CTpoeHre aTOMOB

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucteMa XUMUYECKUX JJIEMEHTOB
2.1 .. Menneneesa. [lepuoas! n rpynnel. PU3NYeCKUi CMBICH MTOPSAIKOBOIO
HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI JJIEMEHTA

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonbl. DJIEKTPOHBI.
2.2 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUYECKUX
aneMeHToB llepnoanueckoii cucremsl .M. Menneneesa

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XUMUYECKHUX 3JIEMEHTOB MEPBBIX
TPEX MEePUOAO0B, KU, KaablHs (paanyca aTOMOB,

2.3 ANEKTPOOTPULATEIBHOCTH, METAJUIMUECKUX U HEMETAJUTMYECKUX CBOICTB)
7 UX COeIUHEHUMN B COOTBETCTBHH C ITOJIOKEHHEM DJIEMEHTOB B
Ileproanueckoil CuCTeMe U CTPOCHUEM UX aTOMOB

3 Crpoenue BelecTBa

Xumuueckas cBa3b. KoBasmeHTHas (ITOJISIpHASI M HETIOJISIPHAs) CBS3b.
3.1 ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSA3b.
Merammueckas CBs3b




3.2

Tunbl KPUCTALTUYECKUX PEIIETOK (aATOMHAs, MOHHAs, METAJJTHYEeCKas ),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIETKU U
BHJIa XUMHYECKOM CBS3H

Baxuneimme IpeACTaBUTCIIN HECOPTaHUYCCKUX BEIICCTB. Hemertamis n nx
coequHEHM. MeTajjbl U X COCIUHCHHUS

4.1

Knaccugukaius 1 HOMEHKIATypa HEOPTaHUYECKUX COCIMHEHUI: OKCHIO0B
(conmeoOpasyromiye: OCHOBHbIE, KUCIOTHBIE, aM()OTEPHbIE) U
HecoJieo0pa3yrolne; OCHOBaHUH (11E710YM U HEPACTBOPUMBIE OCHOBAHUS);
KUCIOT (KUCIOPOACOAEpKaIlue U OECKUCIOPOHbIE, OJTHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CpEAHUX U KUCIIBIX)

4.2

®du3nuecKkue 1 XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB!
BOJIOpPO/Ia, XJI0pa, KUCI0OpOaa, cephl, a30Ta, hochopa, yriiepoaa, KpeMHHS

4.3

®Pu3nyecKue 1 XUMUYECKUE CBOMCTBA IIPOCTHIX BEUIECTB-METAILIOB: JTUTHUSA,
HATpHUs, KaJIUs, MAarHUA U KaJIbLIMs, aJIFOMUHMS, JKele3a.
DNEKTPOXUMHUUECKUN psijl HAIPSHKEHUH METaIJIOB

4.4

DuU3NYECKUE U XUMHYECKHE CBOMCTBA BOJIOPOJIHBIX COCTUHEHUIN
HEMETAJJIOB: XJIOPOBOAOPOJIa, CEPOBOAOPOIA, aMMHAKa

4.5

dusnyeckue ¥ XUMUYECKHE CBOMCTBA OKCHIOB HeMeTautoB: cepbl (IV,
V1), azorta(Il, IV, V), docdopa(ll, V), yrnepona(Il, IV), kpemuaus(IV).
[Tony4yeHne OKCHIOB HEMETAJIIOB

4.6

Xumnueckue cBorcTBa okcu10B: MetaiioB IA—IIIA rpynn, uuska,
menu(Il) u xxeneza(Il, II). [lonyyeHne OKCHUIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX THAPOKCUIOB (Ha
IIpUMepe THIPOKCUIOB AIFOMUHUS, XKenes3a, uHKa). [lomyyenue
OCHOBaHUU U aM(OTEPHBIX I'MJIPOKCUIOB

4.8

OO01re XMMHUYECKHe CBOMCTBA KUCIIOT: XJIOPOBOOPOIHOM,
CEPOBOJIOPOHOM, CEPHUCTOM, CEpHOM, a30THOM, PocopHOil, KpEeMHUEBOH,
yroiabHOU. OcoOble XMMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEpHON 1
a30THOM KUCIIOT. [TomydeHue Kkucior

4.9

OO61mue xuMHuecKre cBoicTBa cpeaHux coneil. [lonydenue coneit

4.10

[Tonyuenue, cobupanue, pacro3HaBaHHe BOJOPOA, KHCIOPOIa, aMMHAKa,
YTIIEKHCIIOTO Ta3a B JIA00paTopuu

4.11

[Tonydyenne aMMuaka, CEpHOM M @30THOM KMCJIOT B TPOMBIIIJIEHHOCTH.
O61me crnocoObl MOTyYeHHUs] METAIIJIOB

4.12

I'eneTnueckas CBSI3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COEeIUHEHUI

XUMHUYECKHUe pcaknuuu

5.1

Knaccudukanus XuMHUECKUX peakIMii 10 pa3Iu4YHbIM IPU3HAKAM: 110
YHUCILY U COCTABY YYAaCTBYIOIIUX B PEAKIUU BEILIECTB, 110 TEILIOBOMY
3¢ dexTy, 1o U3MEHEHUIO CTENeHEeH OKUCICHHSI XUMUYECKUX JIEMEHTOB

5.2

TenoBoit 3 pexT XuMuIecKon peakiui, TEPMOXUMHUYECKUE YPAaBHEHHUS.




OK30- U SHAOTEPMUYECKUE PEAKIIMU. TEepMOXUMHUUECKUE YPAaBHEHUS

5.3

OKuCINUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTEIN U
BOoCcCcTaHOBUTENHU. [Iporiecchl OKUCIEHNsI U BOCCTAHOBJIEHUS. DJIEKTPOHHbII
0aaHc OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEaKLuu

54

Teopus >MEKTPOIUTHYECKON Tuccoauu. KaTnoHsl, aHHOHBI.
DNEKTPOIUTHI U HEINEKTPOIHUTHI. CUIIBHBIE U cTIa0bIe SJICKTPOIHTHI.
CremneHs qUucconualnu

5.5

Peakiun noHHOTO OOMeHa. Y CII0BUS IPOTEKAHUS peaKI1il HOHHOTO
00MeHa, MOJIHbIE U COKPAIIEHHBIE MOHHBIE YPABHEHUS peaKuil

XuMHUS U OKpYKarollas cpesia

6.1

BemecTtBa 1 MaTepuaisl B IOBCEAHEBHOM XKU3HU YeIoBeKa. bezonacHoe
UCTIOJIb30BaHUE BEIIECTB U XUMUYECKUX PEAKIMNA B JIAOOPATOPUU U OBITY.
IlepBas moMoILb IPU XUMUYECKHUX 05KOraX U OTPABIICHUAX

6.2

XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEeH cpeibl (KUCIOTHBIE 10K/,
3arpsi3HEHUE TTOYUBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIICHUS
[Ipenenbnas nonycrumas konuenrpauus semects (IIJIK). Pons xumuu B
PEIICHUH YKOJIOTHYECKUX MpodieM. Y cruiieHre MapHuKoBoro s dekra,
pa3pylIeHHe 030HOBOI'O CIIOSI

6.3

ITpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpEeMHUS U UX COSAUHEHUN
B OBITY, MEJUIIMHE, IPOMBIIIJIEHHOCTH U CEILCKOM XO035HCTBE.
[TpruMeHeHre MEeTaIOB U CIUIABOB (CTallb, YYT'yH, IOPAIFOMUHHM, OpOH3a)
B OBITY U IPOMBIIIJIEHHOCTH UX coenuHeHuil. [lonsiTue o koppo3uu
METAaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpupoHbIE HICTOYHUKH YTIIEBOAOPOAOB (yroJib, IPUPOIHBIN ra3, HePTh),
HOPOAYKTHI UX NepepaboTku (O€H3UH), UX POJIb B OBITY M IPOMBIIIIEHHOCTH

6.5

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KakK O
COCIMHEHUSIX yriiepoaa (MeTaH, 3TaH, STUIEH, alleTUJICH, 9TaHOI,
TJIMLIEPHUH, YKCYyCHAas KUcoTa). [loHATHE 0 OMOTOTHYECKH BasKHBIX
BEII[ECTBAX: KUPaX, OeJKaX, YIJIeBOJaxX - U UX POJIH B )KM3HU YEJIOBEKA

7

Pacuérter:

7.1

1o (I)OpMy.]'IaM XUMHYECKHUX COEIUHEHUM

7.2

MacCChbl (MaCCOBOﬁ) J0JIH paCTBopéHHOFO BCIIICCTBA B paCTBOPC

7.3

Mo XUMHUYCCKUM YPABHCHUAM

Temarnuyeckoe mIaHUPOBaHME

8-11 KJj1acce

Ne

HaumenoBanue KoanuecTBo yacos DJIeKTPOHHbIE




/1 | pa3aesioB U TeM

NPOrpaMMmblI

KonTpoJbHbIE

Bcero
padoTshI

IIpakTn4yeckue
padoThI

(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Pa3nen 1. [lepBonavajbHblie

XUMHNYECKHUE ITOHATHUSA

XuMus — BakHas
001acTh
€CTCCTBO3HAHUS U
MPaKTUYECKOU
JIeITCILHOCTH YeJIOBEKa

1.1

BemtectBa u
XUMUYECKHE PEaKIINU

1.2

15 1

Hroro no pazneny

20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BelleCTB

Boznyx. Kucnopon.

2.1
ITousTHe 00 OKCUIAX

6

Bonopoa. Ionstue o
KHCJIOTaxX U COJISX

2.2

Bopa. PacTBopsl.
[Toustue 00
OCHOBAaHHUIX

2.3

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COeTMHEHNN

24

11 1

Hroro no pasneny

30

Paznen 3. Ilepuonnyeckuii 3axoH u Ilepuoanyeckasi cucreMa XUMHYECKHX 3J1eMEeHTOB
J.A. Menneneea. CTpoenne aToMOB. XUMHYeCKasA CBA3b. OKUCIUTEIHLHO-
BOCCTAHOBHMTEJIbHBIC PEaAKINHU

[Tepuoanueckuii 3aKOH
u [lepnonnueckas
CHUCTEMa XUMUYECKUX
snemeHToB JI.1.
MenneneeBa. CtpoeHue
aTOMOB

3.1

XuMH4Jeckas CBsI3b.
OKHCIATENHLHO-
BOCCTaHOBHUTEIbHEIC
peakimu

3.2

Hroro no pazneny

15

IToBTOpeHue

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68 4




9-i1 KJace

Ne
n/u

HaunumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

KoauuecTBO 4acos

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

DJIEKTPOHHbBIE
(mudpoBbIe)
o0pa3oBaTte/ibHbIE

pecypchbl

Paszgea 1. BemecTBo ¥ xumu

YECKHEC

peaKkuun

1.1

IToBTOpEeHue u
yriyOJIeHHE 3HAaHUN
OCHOBHBIX Pa3/1€JIOB
Kypca 8 Kiiacca

1.2

OCHOBHEBIE
3aKOHOMEPHOCTHU
XUMUYECKUX PEaKIuid

1.3

DNEeKTpOoNIUTHYECKAs
U CCOIAIHS.
XHUMUYECKUE PEAKIINU
B pacTBOpax

Hroro no pasacity

17

Pa3gen 2. HemeTaaabl M UX COeIMHEHUA

2.1

O06was
XapaKTEePUCTHKA
XHUMHYECKHX
aniementoB VIIIA-
rpyniebl. ["anoress

2.2

Obmas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB VIA-
rpynnsl. Cepa u ee
COETUHEHUS

2.3

Ob6mas
XapaKTePUCTHKA
XUMHAYECKUX
3J€EMEHTOB V A-
rpynmnsl. A30T, hocdop
1 MX COCAMHEHUS

24

O6mmas
XapaKTepUCTHKA
XUMHYECKHX
a1eMeHTOB IVA-
IPYIIBL. YTIEpOa U
KPEMHHU U UX




COEIUHEHHUS

Hroro no pazneny 25

Pasznen 3. MeTa/Li1bl M HX COCANMHCHUA

OO0mue cBoiicTBa
METAJJIOB

3.1 4

Baxxneiine MmeTauibl
3.2 16 1
U UX COCOUHEHUS

Hroro no pazneny 20
Paznen 4. Xumus u okpyxaionas cpeaa
Bemectsa u
4.1 | maTepuassl B KU3HU 3
YeJIoBeKa
Hroro no pazaeny 3
[ToBTOpEeHue 3 1
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 68
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