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INOACHUTEJIBHAS 3AIINCKA

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTENIbHON MPOrpaMMbI OCHOBHOTO
obmero oOpaszoBanms, mpexacrtaBieHHbIx B DPI'OC OOO, a Takke Ha OCHOBE pabouei
MPOrPaMMbl BOCITUTAHUS M ¢ YUETOM KOHIICIIIIUH TIPENOIaBaHUsl yIeOHOTO MpeaMeTa « XUMHUS» B
oOpasoBartenbHbIX opranu3anusax Poccuiickoni denepamm.

[IporpaMmma 1o xumuM Ja€T MPEACTABICHUE O IIENAX, OOImed cTpaTeruu OOyYCHHS,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIMXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IIPELyCMATPUBAET paclpeesieHue ero 1o Kiaccam U
CTPYKTYpUPOBAHUE I10 pa3jiejaM U TeMaM IIPOorpaMMbl IO XUMUH, ONIPEIENseT KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKHU COACP>KAaHUS, PEKOMEHIYEeMYIO IOCJIEI0BATEeIbHOCTh
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa JUis
peanuzanuu TpeOOBaHMI K pe3ysibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a Tak)Ke TpeOOBaHUI K pe3yabTaTaM 00ydeHUsI XUMUHU
HA YypOBHE IMeNell W3y4YeHHs MpeaMeTa W OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JESTEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO y4eOHOI0 COJIepIKaHus.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPHUPOJIE, O MyTIX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJBTYPbI JINYHOCTH, €€ 001IeH 1 PyHKITMOHATBHOW TPAMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0ydarommxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4yeOHOW  JCATENHbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOMUMBIX KaKk B TMIOBCEIHEBHOW JKM3HH, TaKk H B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYaIOIINXCS;

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

JlanHble HampaBlieHUs B OOy4YEHHWH XUMHUHU 00eCredyMBarOTCS CHEUUKON colepskaHus
y4eOHOTO TIpeIMeTa, KOTOPBIM SBJSETCS TIENarorMYecKd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKU XMMHUU Ha ONPEICTIEHHOM dTarie e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIETO OOpa30oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00y4JarIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XUMHUHU, OCHOB HEOPTaHHMUECKON XUMHH U
HEKOTOPBIX OTJICITBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa comepaHus MPOrpaMMbl MO XHUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ maydeHuro. CoaepkaHue CKJIAABIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHCTEMBbI IMOHATUH O XHUMHUYEeCKOoW peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYpHO OpTraHW30BaHbI IO TPUHIIMITY IOCJIEI0BATEILHOTO PAa3BUTHS 3HAHWM HAa OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYSHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunonuueckoro 3akoHa JI. 1. MenieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— IPEJCTABICHUN 00 AIEKTPOIUTUIECCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE ASMIIMPHUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHUS U IIOJyYEHHUs] U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XHMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYyYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
NPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaroruit Mupy», «buonorus. 5—7 knacce» u «dusuka. 7 Kiaacc.

[Tpu u3yueHNn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKON HAYKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpbI. 3a7ada y4eOHOTO IMpeaMeTa COCTOMT B (hOPMUPOBAHHU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MIOJIO)KEHUH, JOCTYNHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAHUM U PA3BUTHUM I[O3HABATEJIBHBIX YMEHUNH M HUX NPUMEHEHUHM B Y4YeOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O OOIEro OOpa30BaHUS Ba)XHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

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

— HampaBJICHHOCTh OOYYEHHS Ha CHCTEeMaTH4ecKoe NpuoOmieHrne o0ydarommxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHHUS, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHHWBAThH SIBJICHUS OKPY’KAIOLIEr0 MHUpPA, UCHOJb3Ys 3HAHUSA U
OMbIT, TOJY4YEHHbIE IpPU M3YUYEHUU XUMHUHU, MPUMEHATh HMX HpPHU pELIEHUU NpodiaeM B
NIOBCEAHEBHOM XKU3HU U TPYIOBOU JEATEIILHOCTH,

— (opmupoBaHue y 00yyaromuxcs ryMaHUCTUYECKUX OTHOUIEHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTMYECKH II€JIeCOO0Pa3HOr0 MOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpenbl;

— pa3BUTHE MOTHUBAIIUHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIHTAHHIO
Ha OCHOBE YCBOGHHsS OOIIEYETOBEYECKHX LEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUINIETO0 00yUeHHUS.

CBSI13b C PABOYEN TPOT'PAMMOI BOCIIMTAHUS IIKOJIbI

Peanuszanus BocnuratenbHoro noreHiuana ypokoB XUMUNU (ypouHoii gesiTenbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKax MaKCUMalbHO JONYCTUMOM y4eOHON  Harpysku)
MIPETyCMaTpPUBAET:

- MaKCUMaJIbHOE UCIIOJIb30BAaHUE BOCIIMTATEIIBHBIX BO3MOYKHOCTEN COLECPIKAHUS YPOKOB
uist GOPMUPOBAHUS Y OOYYarOIIMXCS POCCUHUCKHUX TPAJULMOHHBIX JYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX ~ LIEHHOCTEH, pPOCCHUHUCKOrO HMCTOPUYECKOIO CO3HAHUA HAa  OCHOBE
HCTOPUYECKOr0 MPOCBEIIEHUS; MOAOO0p COOTBETCTBYIOLIETO COJEP)KaHUS YPOKOB, 3aJaHUU,
BCIIOMOTaTeNbHBIX MAaTEPUAIIOB, TPOOJIEMHBIX CUTYAIMH 111 00CYXKICHHIA;

- BKJIFOYEHHUE B COAECPKAHUE YPOKOB IIEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIIUTAHMUS, UX
y4eT B OIPEACIICHUH BOCIIUTATENIBHBIX 3a]1a4 YPOKOB, 3aHATUH;



- BBIOOp METOJOB, METOAMK, TEXHOJIOTUN, OKA3bIBAIOIIMX BOCHHUTATEILHOE BO3/ICHCTBUE
Ha JMYHOCTb B COOTBETCTBHM C BOCIIMTATEIIBHBIM HJI€AJIOM, LIEJIBIO M 3aJa4aMu BOCIIUTAHUS,
LEJIEBBIMU OPUEHTUPAMHU PE3YJIbTATOB BOCIUTAHHUS; PEATU3ALMI0 NPUOPUTETAa BOCHUTAHUS B
y4eOHOM JesTEIbHOCTH;

- IPUBJICUCHUE BHUMAHUS 00y4arOINXCcs K IEHHOCTHOMY acCIleKTy U3y4aeMbIX Ha ypOKax
NPEMETOB, SBICHUH W COOBITHH, WHUIMUPOBAHUE OOCYXIECHUH, BBICKAa3bIBAHHH CBOETO
MHEHUS, BBIPAOOTKM CBOETO JUYHOCTHOTO OTHOUICHHS] K H3yYaeMbIM COOBITHSIM, SIBJICHHSIM,
JULAaM;

- TOpPUMEHEHHWE WHTEPAaKTHUBHBIX (opM YyueOHON pabOThl — MHTEUIEKTYalbHbIX,
CTUMYJIMPYIOIIMX IIO3HABATEIbHYI0 MOTHBALMIO, WIPOBBIX METOJIUK, IHUCKYCCHM, NAIOIIHAX
BO3MOXXHOCTh TMPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOI'O [AMajora; TpyImoBoi paboThl,
KOTOpas YYHUT CTPOMTH OTHOUICHHS W JEHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET pa3BUTHIO
KPUTHYECKOI'O MBIIIUICHHUS;

- moOyXJaeHne OO0ydJaromMXCcsi COOMI0AAaTh HOPMBI NMOBEACHHS, NMpaBHUia OOLICHHUS CO
CBEPCTHUKAMH U TMEJAarOrMuyecKUMU paOOTHHUKAMH, COOTBETCTBYIOIIME YKJIQay IIKOJBI,
YCTaHOBJICHHE U TIOAJIEPIKKY T0OpOoKeTaTeabHOl atMochepsr;

- OpraHu3alldi0 HACTaBHUYECTBA MOTHBUPOBAHHBIX U JPYAUPOBAHHBIX OOYYAIOIIUXCS
HA/l HEYCIEBAIONIMMHU OJHOKJIACCHHUKAMH, B TOM 4YHCIE€ C OCOOBIMH 00pa30BaTebHBIMU
NOTPEOHOCTSIMH, JAIOIIET0 OOYYaIOUIMMCS COLUATbHO 3HAYUMBIA OMBIT COTPYIHHYECTBA U
B3aMMHOM ITOMOIIIH;

- VHUIMHPOBAHUE M TOJICPKKY HCCIEIOBATEIBLCKON NEATENBHOCTH OO0YyYaroUIuXcs,
IUIAHUPOBAHUE W BBINOJIHEHUE WHIMBUIYAIBHBIX M TPYNIOBBIX IIPOEKTOB BOCIMTATEIIBHON
HaIlpaBJIECHHOCTH.

Pe3ynbTaTsl eauHCTBAa y4eOHOM M BOCIIUTATENIBHON AESITEILHOCTH OTPAaXXEHBI B pa3jeie
paboueii mporpaMMbl «JIMYHOCTHBIE pe3yNbTaThl U3ydeHus yueOHoro npeamera «XUMMUS» na
YPOBHE OCHOBHOT'O 00I1IETO 00Opa30BaHUM.

MECTO YYEBHOT' O NIPEIMETA «XUMMUWS» B YHEBHOM IIVIAHE

B coorBerctBUM ¢ DeneparbHbBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOTO 0011ero o0pa3oBaHus y4eOHbIN IpeaMeT « XUMHUsD) BXOJIUT B NPEAMETHYIO 00J1acTh
«EcTecTBeHHO-HaY4HbIE ITPEIMETHI) U SBJISAETCS 00s3aTEIbHBIM JUISI U3yUEHHUS.

Cpoxk ocBoeHus paboueit mporpammsl: 8-9 kimaccsl, 2 roaa

KonnyectBo yacoB B yueOHOM IlaHe Ha u3ydeHue npeamera (8 wiacc — 34 yuyeOHble
Henend, 9 kinace — 33 yueOHbIe Helenn)

Knacc KonnuectBo yacos B Heneno | KonmuyecTBo 4acoB B roj
8 Kmacc 2 68
9 kjacc 2 66
Bcero 134




COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TIOHATHUS

[Ipeamer xumuu. Poiib XuMHM B KM3HM 4Y€lIOBEKa. XMMHsS B CUCTEME HayK. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pasienieHus cMeceil.

ATOMBI U MOJEKyIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX DSJIEMEHTOB.
[IpocThie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENNbHAA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEIUHEHUH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KOJIMYeCTBa, MAacchl U
YHCIIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o opMmynaM XMMHUYECKHX COCTUHEHHM.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXPAaHCHHS MACChl BEIIECTB. XUMUYEeCKUe ypaBHeHUs. Kinaccudukanus XUMUYECKUX peakinii
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0#, mpaBmiaMu paboThl B jabopaTropuud U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YUCHUE M ONMHCAHWE (U3MUYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKkux (IJIaBIeHruEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICHCTBIE MeJa ¢ KHCIOTOMN) SBJIEHUH, HAOII0AeHNE
W ONHCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIoM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu Mmenu (II), m3ydenwe cmoco6oB
pa3fieNieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAaHUE, JAUCTUILIALINA,
Xxpomatorpadus, TMpOBEIEHUE OYUCTKH MOBAPEHHOM CcOJM, HaONIOIeHHEe U  ONHCaHue
pe3yabTaTOB MPOBEJICHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MacChl, CO3/1aHUE
MoIesIel MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

Baskneiiiue npeacraBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopojg — 31€MEHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucinopoja B mpupoje, GU3NYecKue U XUMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHsT KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIIOpO/1a.

TermnoBoit >(hdexT XuMHUYECKOW peakIHH, TEPMOXUMHUYECKHWE YpaBHEHHUS, 5K30- H
SHAOTEPMUYECKHE peakuuH. TomauBo: yroiab M MeTaH. 3arps3HeHHe BO31yXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bogopon — »snemeHT u mpocroe BemlecTBO. Haxoxaenwe Bogopona B MPHUPOJE,
buznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipablii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHUSIM.

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

Knaccudukanust uHeopranmyeckux coeauHeHnid. Oxcuasl. Knaccudukamus OKCHIOB:
cojieoOpa3zyroiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKCcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyyeHue okcuaoB.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBAHMH.

Kucnotsl. Knaccudpukamus xucnor. Homenknarypa kuciaor. OU3nyecKkue U XUMHUECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kuciort.

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

I'eneTnueckas CBs3b MEK/y KJIACCAMU HEOPTAHUYECKUX COCIMHEHHUI.

Xumuueckuii IKcnepumenm:

KaueCTBECHHOE OMpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, MOIyYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHUS M IMPEKpAIICHUs] ropeHus (mokapa), 03HAaKOMJICHUE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOHpaHue, pacrno3HaBaHUE U
M3y4ueHue CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBUe Boaopona ¢ okcugom menu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOIIOCHHE 00pa3lOoB BELIECTB KOJIMYECTBOM
1 monb, HMccaeaoBaHUE OCOOCHHOCTEM PAaCTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIIEJOBaHUE OOpPa3I[0OB HEOPraHMYECKUX BEUIECTB Pa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumoyeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTBHI, KUCIOT C MeTalllaMH,
pEaKUHuil HEUTpalIU3alMru, T[OJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTraHUYECKUX COEAUHEHMIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xummuuyeckux djementos . U.
MenpeneeBa. CTpoeHue aToMOB. XUMHUYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Trpymnmax
CXOHBIX JIEMEHTOB (IIETOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbl, UHEPTHBIEC Ta3bl).
DNeMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHU/IBI U THJIPOKCH/IBI.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOJA U TPYIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB artoMHbIX sAnep. M3ortomsl. Onexktponsl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTHKa XHMHYECKOTO 3JEMEHTAa IO €ro IMOJIOKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

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

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

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

Crenenb  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchb
OKHCJICHUS U BOCCTAaHOBJEHUS. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenn.

HM3ydeHrue oO0pas3IloB BEMIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE THUIIPOKCHIA
LMHKA C pacTBOpPamMHu KUCIOT M IIEJIOYed, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakiuu pas3ioKeHns, COSTUHEHUS).



Meostcnpeomemnuwie ceasu

Peanuzanus MeXpeAMETHBIX CBS3€H MPU U3YYCHUH XUMHH B 8 KJIACCE OCYIIECTBIISACTCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHI,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-Hay4yHbIe MOHATHS: HAy4YHbIH (HaKT, THUIIOTE3a, TEOPHsl, 3aKOH,
aHaM3,  CHUHTE3,  KIacCH(UKaIMs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

®usnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUN 3apsl, BEUIeCTBO, TeJI0, 00bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunrtes, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdhepa, MHHEpalbl, TOpPHbIE IOPOJIbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKust

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMmMudeckux odiaemeHtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kaaus, KaJblUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuoandeckoii CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMUECKHX PELIETOK,
3aBHCHUMOCTb CBOMICTB BELIECTBA OT THUIA KPUCTAUNIMYECKOW PEMIETKM M BHJA XMUMHUYECKOHN
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMUUECKHX peakuil 0 pa3IUYHbIM IpHU3HaKaM (M0 YUCIy U COCTaBy
YUacCTBYIOUIMX B peaKkIUH BEUIeCTB, MO TEmIoBOMY 3(dexTy, Mo HM3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTy XxumMudeckoi peakuuu. Ilonarue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanu3e. IloHstne o XxumHueckoM paBHOBecHU. DaKTOpbI, BIMSIONIME HAa CKOPOCTh
XMMHYECKON PEAaKIMH U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHWE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMU XHMHUYECKOH CBS3U.
Crenenp qucconnanuul. CuiabHbIE U CllaOble AIEKTPOTHUTHI.

Peakiiun woHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIUi MOHHOTO OOMEHa, MOJIHBIC U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHWIl M COJEW B CBETE
NpEeJICTaBICHUH 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHblE peakIUud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX BEILIECTB —
METAJJIOB M HeMeTaluioB (rpadura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pPEAaKIUU OT BO3ICHCTBHS PAa3IMUHBIX
(akTOpOB, UCCIEIOBaHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpolecca AUCCOLMALUN
KHUCJIOT, ILIENOYe M cojedl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MaTEpUaNIOB), IPOBEIECHUE



OTIBITOB, WLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHUs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE
ocajika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), ONBITOB, WLUIIOCTPUPYIOIMIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (ropeHue, peakuuu pasjoXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMeTaJuibl M UX COeUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
miesouamu).  XusopoBopopod. ConsiHash  KHMCIOTa, XMMMUYECKHE CBOMWCTBA, IOJIyYEHUE,
npruMeHeHue. JlefcTBre XJiopa U XJIOpOBOJOPO/ia Ha OPraHu3M YesoBeka. BaxHelme xjiopuabl
U X HaXOX/ICHUE B IIPHPO/IE.

OO6mas xapakrtepucThka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu OokucieHus. CTpoeHne M (pU3MUYECKHE CBOWCTBA NMPOCTBHIX BEUIECTB —
KHCJIOPO/ia U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XUMHUUYECKHe CBOWCTBA. OKCHIBI CEphbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHEe U XUMHUYECKUE CBOICTBa
(oOme Kak TMPENCTaBHTENS Kiacca KHUCIOT W crenuduueckue). XUMHUYECKHEe pPEeakKIuy,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a IMoyydeHus cepHoil KucnoTsl. Ilpumenenue
cepHoll kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakliys Ha cyiab(par-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpoae. XUMHMUECKOE 3arps3HEHHE OKpYyXaroleh cpessl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC OXKAH, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OO6mass xapakrepucTuka 31eMEeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (U3UUEcKue Hu
XHUMHYeCKHe cBOiCTBa. KpyroBopoT a3ora B mpupoje. AMMHUaAK, ero GU3NIecKue 1 XUMUIECKHe
CBOWCTBA, MoylyyeHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THAs KHUCIIOTa, €€ TMOJydeHHe,
¢usnyeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBHBIX
ynoOpeHnid. XMMHUYeCcKoe 3arpsi3HEHHE OKpPY>Karolled Cpe/ibl COeAMHEHUSIMH a30Ta (KUCIOTHbIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amIoTpoIHblE MOAUPUKALNN
docopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, mnoiyudeHue. lcmonbpzoBanue ¢ocdaroB B KkauecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakrtepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIepoJ, alUIOTPOMHbIE MOIU(BUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gpusnueckue U XUMU4YecKue cBoiicTBa. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GpU3N4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJIydeHUE W TMPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMbl, CBsI3aHHbIE ¢ oKkcuaoM yrieponaa (I1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHUsT KJIMMaTa, NapHUKOBBIA APQeKT. YronbHas KUCIOTa U €€
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBa, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL. ~ Vcronb3oBaHue  KapOOHAaTOB B ObITY, MeEAMIMHE,
MIPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHUSAX yTiepoja
(MeraH, »TaH, OSTWEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YKCycHas kucnorta). Ilpuponnsie
UCTOYHUKU YIJI€BOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX MepepaboTKu
(6eH3uH), UX POJb B OBITY W MPOMBIIIIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJIeBOJaX — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHMUYECKUX COCAMHEHUH.



Kpemunii, ero ¢usuveckue M XUMHUYECKHE CBOWCTBA, TIOJyYCHHE W TPUMCEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmmue mpenctasieHuss o6 oxcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUITUKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIIIEHHOCTH. BaxxHeiimme
CTPOUTEIIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€30MacHOro UCMHOIb30BaHUS CTPOUTEIBHBIX MATEPUAIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenmn.

U3y4YeHHE 00pa3ll0B HEOPraHUUYECKUX BEIECTB, CBOMCTB COJISIHOM KUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (pU3NUecKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTE€HUIOB),
O3HAaKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOJeHUWEe Tpouecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYeHHE XUMUYECKUX CBOWCTB pa30aBiICHHON CEpHOM
KHCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW pEakIMh Ha Cyib(ar-HOH W HaAONIOJICHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOKHO HCITOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YAOOpEHHIA,
nojlyueHue, coOupaHue, pacro3HaBaHHE W U3YYEHHE CBOMCTB aMMuaka, IpOBEICHHE
KAYeCTBCHHBIX peEaknuid Ha HMOH aMMOHUsA U Qocdar-noH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YUYCHHE MOJENeH KPUCTALTMYECKUX PEHIETOK anamasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTHUBOTA3a, MOJIyYeHUE, COOMpaHKE, PacIIO3HABAHHE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Y4YEHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/ay Mo Teme «Bakuelmiue
HEMETaJUTBl U UX COCTUHEHUSD.

MeTtasiibl M X COCAUHEHUS

OOmas XapakTEepUCTHKA XUMHUYECKMX DOJEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB 1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTtamueckas CBs3b M METAJUIMYECKass KPUCTAJTMYECKast
pemeéTKa. DIEeKTPOXUMHUYECKUN Pl HanpspkeHUH MeTauioB. PU3MYECKue U XUMHUYECKUE
cBoicTBa MeTauioB. OOmuMe crocoObl MOJy4eHUsT MeTaylIoB. [oHsATHE O KOPPO3UM METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3uu. CIiaBsl (CTallb, YyT'YH, JIOpaTIOMUHUN, OpoH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B [leproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE WX AaTOMOB, HaXOXJACHHE B Mpupoje. Ou3nueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
MIEJIOYHBIX METAJNIOB U UX COCTUHEHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KalbLUi: nonokeHue B Ilepuoamueckoit
cucreme xumuyeckux snemeHToB [[. WM. MeHneneeBa, CTpOEHHME MX aTOMOB, HaXxOXJICHUE B
npupoje. Pu3nueckue U XUMMUYECKUE CBOMCTBA MarHus M Kaiblus. BaxHeime coeanHeHUs
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenpeneeBa, CTpO€HHUE aToMa, HaxoXJeHHe B mpupojae. Ousnyeckne u XUMHUYECKHUE CBOWCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepuonnueckod cucrtemMe XuMuU4eckux i3nemeHtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJeHUE B mpupoae. Ouznyeckrue U XUMHUYECKUE CBOMCTBA
xenesza. Oxcupbl, rugpokcuasl U conu skene3a (II) m sxenesa (III), ux cocras, cBoiicTBa U
MOJIyYEHHUE.



Xumuueckuii IKCnepuUMeHm

O3HaKOMJICHHE C OOpa3llaMh METaUIOB W CIUIAaBOB, HMX (U3UYECKUMH CBOHCTBAMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BHIEOMAaTEpPHAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUA KaJbLUs U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs >Keie3a B
KHUCIOpoZie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMil Ha MOHbBI: MarHus, Kajablys, aJIOMUHUA, [IMHKa, *kene3a (II) u xenesa
(IIT), meau (II), HaOnroieHNEe U OMHMCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJIusl U Kayblus (BO3MOXKHO HCIIOJI30BaHUE BHIEOMATEPUANIOB), UCCIEJOBAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THJIPOKCH/IA LIMHKA, PELIEHUE SKCIIEPUMEHTAJIbHBIX 3aa4 110
TeMe «BakHelIne MeTalibl ¥ UX COSANHEHUSD.

XHuMHA M OKpYsKaoIas cpeia

BemectBa u marepuainsl B IOBCEJHEBHOM KHM3HH uelloBeKa. be3zonacHoe ncnosiab3oBaHue
BEUIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas momomip Npu XUMHUYECKUX OXOrax u
OTpaBJICHUSX.

XUMHYECKOE 3arpsA3HEHHE OKpYXKarollel cpefbl (MpeaeabHas TOMyCcTUMasi KOHLEHTPaLus
BemecTs, gaiee — [1JIK). Poib xumun B perieHun 3K0I0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:

u3yudeHre o0pas3loB MaTepHajoB (CTEKIIO, CIIaBbl METAIIOB, IOJUMEPHBIE MaTEPHATIbI).

Meoswcnpeomemmnbnie ceasu

Peanuzanus MeXnpeaMeTHBIX CBSI3€H MPpHU M3y4YEHUM XUMHMHU B 9 Kilacce OCyILeCTBIsAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK U MOHATHH,
SBJISIIOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOmme ecTecTBEHHO-HAYYHbBIC IOHSTHSA: HAy4HbIH (akT, TWIoTe3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCHEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHNUE, MOIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTEpUAIIbI.

®usnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHJ, HW30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, JJIGKTPUYECKUI 3apsl, MPOBOJHUKH, TOIYINPOBOIHUKH,
JTURJIEKTPUKH, (POTODJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€MHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEpaJIbHbIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpANIbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS IPOTrPaMMbl OCHOBHOrO 00IIero o0pa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUHU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMHU U  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpPaBUJIAMHU U HOPMaMH MOBEICHHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUSA M COLIMATIM3ALUN O0yYaroIUXCS.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAKOUIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PAcUIMpPEHHE OMNbITAa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOUIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U HAyYHOMY
HACJIeIMI0, NOHUMAaHMs 3HAYeHUsS XMMHUYECKOM HAayKd B JKU3HHM COBPEMEHHOro OOILIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOM MH(pOpManueil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTM B OOILIECTBEHHO IIOJE3HOH, yueOHO-
MCCJIEI0BATEIbCKOM, TBOPUECKON U JPYTUX BUJIAX AEATEIbHOCTH, FTOTOBHOCTU K Pa3HOOOpa3HOMN
COBMECTHOHM JIeSITEIbHOCTH IPU BBITOJHEHUH Y4YeOHBIX, IIO3HABATENIbHBIX 3a/1a4, BBIIOJHEHUU
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUM yUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aHMOITOHUMAHHIO
U B3aMMOIIOMOIIM B IpOLECCe 3TOM y4yeOHOM AeATeNbHOCTH, NOTOBHOCTH OLEHMBATh CBOE
MOBE/IEHNE U TOCTYNKH CBOMX TOBapHILEH C IMO3UIMK HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4ETOM OCO3HAHMS MOCIEICTBUN IIOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PDEHUYECKHE  MPEJICTABICHUS O  BEIIECTBE UM  XMMHMYECKOM  pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKH M COCTABIIAIOIINE OCHOBY JUIS
NOHMMaHMUsS  CYIIHOCTH HayyHOW KapTHUHBI MHpa, NpPEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBA3SX YEJIOBEKa ¢ MPUPOJHOM cpenoil, o ponu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAaIlpaBJIICHHbIE Ha IIOJIyYEHHWE HOBBIX 3HAHUN MO XHMMHH,
HEOOXoIuMBbIe Ul OOBSCHEHHS HaOMI0JaeMbIX IPOLECCOB U SBJICHUH, I0O3HABATENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpbl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON PadOThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYHNHBIMH TEXHUUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEepeC K OOyUYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHOM U HCCIEA0BATEIbCKON NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JAJIbHEHILEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY 3/I0pOBBIO,
YCTAaHOBKHM Ha 3/J0pOBbIi 00pa3 >KM3HM, OCO3HAHHE MOCIEACTBUM U HENPUSATHE BPEIHBIX
OpUBbIUEK (YHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEeHMs), HEOOXOAMMOCTH COOIOACHUS
npaBwil 0€30MaCHOCTU MpH OOpallleHMH ¢ XMMHMYECKHMH BEIIeCTBaMH B OBITY U peanbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO NMpodeccHii U TpyJa pa3InyHOro pojia, yBaKEHHE K
TPyAy MW pe3ynbTaTaM TPYJOBOH [AEATEIBHOCTH, B TOM 4YHCJIE€ HAa OCHOBE IPUMEHEHHUs
OPEIMETHBIX 3HAaHWH 10 XWUMHHM, OCO3HAHHBIA BBIOOP HMHIMBUAYAIBHOW TPAaeKTOPUU



IPOJOIDKEHU 00pa30BaHUS C Yy4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMMHH,
OOIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycnemHol mpodecCuOHAIbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCHOHAIBHON CPEAE;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTMYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K IIPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emie,
OCHOBe €€ CYIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 MW OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEACHUS MpU paboTe C BEIECTBaMH,
a TAK)KE B CUTYALMAX, YTPOXKAIOIIUX 340POBbIO U JKU3HHU JTIOACH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, IOJlydaeMble IpPU HM3YUYEHUM XUMMH, JUISI PELIEHUs
3aJa4, CBA3aHHBIX C OKPY>KAIOIIEH IPUPOJAHON CPEIOH, Ul MOBBIIIECHUS YPOBHS SKOJIOIMYECKON
KYJIbTYpBI, OCO3HaHMS TNI0O0ATBHOTO XapaKTepa SKOJIOTHMYECKHX MpoOIeM U MyTed MX pelieHHs
IIOCPEACTBOM METOJIOB XMMHMH, HKOJIOIMYECKOTO MBILIUICHHS, YMEHHS PyKOBOJICTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METAIIPE/IMETHBIE PE3YJIbTATDI

B cocraBe MeTampeaMETHBIX Ppe3yJbTaTOB BBLICISAIOT 3HAYMMbIE N7 (HOPMUPOBAHUS
MHUPOBO33PEHUST OOIEHAYYHbIE TIOHATHS (3aKOH, TEOPHs, MPUHIIMI, TUNOTE3a, (HakKT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JAPYTroe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
peaIMeTax M IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (OPMUPOBATH MIPEICTABICHUE O
LEJIOCTHOW HAyYHOM KapTHMHE MUpa, U YHHBEpCalbHbIE ydeOHbIE NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHUKATHBHBIE, PETYJSTHBHBIC), KOTOpPBIE OOECIIeYHBAOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBePCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jornyeckne aelCTBUSA:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMI)I JIOTUYCCKOTO MBIIIJICHUA HpI/I OCBOCHHNHN 3HaHI/II\/'Ii
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHM (BBLACNIATH MX XApaKTEpHbIE MPU3HAKH,
yCTaHaBJ'II/IBaTI) B3aUMOCB3b C I[pyrI/IMI/I HOHSITI/ISIMI/I), HUCIIOJIBb30BATh ITOHATUA IJIA 06’I>SICH€HI/I$[
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCH(PHUKAIUU
XUMHUYCCKHUX BCHICCTB U XUMHNUYCCKUX peaKImﬁ, yCTaHaBJ'II/IBaTI) HpI/IT-II/IHHO-CJIGHCTBeHHI)IG CBsA3HU
MeXTy 0O0BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCcykaAeHus (MHAYKTUBHbBIE, JeTyKTUBHEIE,
10 aHaJIOFI/II/I), JCJIaTh BbIBOJbI U 3aKJIFOUCHH S,

yMEHHE MPUMEHATH B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPeoOpa3oBbIBATh LIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CMMBOI DJIEMEHTA),
XuMuueckass ¢GopMysia M ypaBHEHUE XHUMHYECKOM peakluu — TMpU pelIeHuu ydeOHo-
MO3HABATENbHBIX 3a/lay, C YYETOM O3THUX MOJENbHBIX MPEJACTABICHUN BBIIBIATh U
xapaKTepmoBaTL CymeCTBeHHBIe HpI/IBHaKI/I HSy‘—Iﬁ@MBIX O6’BGKTOB — XUMHUYECCKUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
HpOTI/IBOpe'-II/IH B szqaeme HpOHGCC&X U SIBJICHUSX.

ba3zoBble uccieaoBarejibCckue AeMcTBUS.

YMGHI/IG HUCIIOJIB30BAaTh ITOCTABJICHHBIC BOHpOCBI B KA4CCTBEC I/IHCTPYMGHTa IIO3HAaHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBACMBIX cy>1<11eH1/1171;

NpUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJA0M TPOIECCa, CAMOCTOSITEIFHO TIPOTrHO3UPOBATH €r0
pe3ynbTat, (HopMyIHpoBaTh OOOOIICHHS W BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTAaHHOM padoTe.

Padorta ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAITHIO PA3THIHBIX BUIOB
¥ GOpM MPEACTABICHHS, OTYYaeMYI0 U3 Pa3HBIX HCTOUHUKOB (HAyYHO-TIOMYJISIpHAs TUTepaTypa



XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBITOJTHEHHS yUYE€OHBIX U MO3HABATEIbHBIX 3324
onpeAenéHHOro THIA, MPUOOpPETeHHE OMbITa B O0JACTHM HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAHMSI Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOUPATH ONTUMAIbHYIO (OpPMY MpeACTaBICHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu (popmamu rpauku U UX KOMOMHAITUSMU;

YMEHHE HCMOJIb30BaTh U AHATU3UPOBATh B Mpolecce y4yeOHOW M MCCIIeI0BATENbCKOM
JEeSTEIbHOCTH UH(POPMAIIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKaIoLIeH MPUPOAHON CPEIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMS 3aJlaBaTh BOIPOCHl (B XoJe Auanora M (WIM) JUCKYCCHH) IO CYIIECTBY
oOcyxxmaemMoil Tembl, (OPMYIMpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOMyUYEHHBIE PE3yJIbTAaThl MO3HABATEIHHON ASITETbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 PE3YyJIbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (J1aopaTOPHOTO OIMBITA, J1A0OPATOPHOUM pabOThl MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIbHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuéTa
OoO0LIMX MHTEPECOB U COTJIACOBaHMS MO3UIUN (00CYyXIeHUs, 0OMEH MHEHHSIMH, «MO3TOBBIC
LITYPMbI», KOOPAMHALIUSL COBMECTHBIX JAEUCTBUM, ONpEIEICHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CAMOCTOATEIBHO ONPENENATh LIEIU ACATEIBHOCTH, INIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HaBaTeJIbHBIX  3ajady,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JEUCTBUU IPH
BBINMOJIHEHUH 331aHUMl ¢ y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asiBIECHHON 1enu,
YMEHHE UCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE€ B YCIOBUH 3aIaHUM.

IMPEAMETHBIE PE3YJIBTATbBI
B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO O0S3aTEIBHOIO COAEpIKAHMS,
YCTAHOBJIEHHOTO JaHHOM (exnepanpHOW pabouell MporpaMMoM, BBIJIENAIOT: OCBOCHHBIE
oOydJalmuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI JAeWCTBUHM, creuuduueckue amis
OpeaMeTHOW 00acT «XUMUS», BUIBI JESTEIBHOCTH MO TOJYYEHHI0 HOBOTO 3HAHHUS, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIIHSsX.
K koniy o0yuyenus B 8 kiiacce mpeaMeTHbIe pe3yJIbTaThl Ha 0a30BOM YPOBHE OTPAKaOT
c(OpMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:
® PacCKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX MOHATHUN: aTOM, MOJIEKyJa, XUMHYECKHUM
BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAass M MOJIEKYJSipHas macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas O XUMHYECKOIO
JJIeMEHTa B COEJUHEHHM, MOJSIPHBI OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas peakiys, Kiaccudukanus
peaxkiuii: peakiuu COeIMHEHUs, PeaKuu Pa3IokKeHHs], peaKIMK 3aMeIIeHUs, peakluu
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEAKIIMU, TEINIOBOM 3 (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTalb, paguyC aroma, XMMUYecKas CBS3b,



NOJIIpHAasl M HETOJIApHAasi KOBAJIEHTHAsl CBSI3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast 1011 BellecTBa (MPOLIEHTHASI KOHIIEHTPALIKs) B paCTBOPE;

® IJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUH W TMPUMEHATH OTH
MIOHSITHS TIPY OMTUCAHWH BEIIECTB M UX MPEBPAIICHHUI;

® IICIIOJIB30BATh XMMHUYECKYI0 CHUMBOJIUKY [UISI COCTaBIeHHS (HOpMyT BEIIECTB W
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

® OIIPENENSITh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COCIUHEHHSX, CTEMEHb
OKHUCJICHHUS DJICMCHTOB B OWHAPHBIX COCIUHEHUSX, MPHHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM Mo QopmyiaMm, BHJ XHMHYECKOH CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIch llepuommueckoro 3akona /[[. M. MenpeneeBa: IeMOHCTpUPOBATh
MOHMMAaHUE TMEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosnoxenuss B Ilepuonuueckoi cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHA ABOTaJIpo;

®ONUCHIBATh M XapakTepuszoBaTh TabnauunHyro Qopmy Ilepuoanueckoit cucrteMsl
XUMHUYECKHX DJIEMEHTOB: pa3linyaTh IMOHATUS «TJIaBHas moarpynmna (A-rpymnma)» u
«moboynas mnoarpynna (b-rpymnma)», maneie U OoNbIIME TEPUOABI, COOTHOCUTH
0003HaYCHMSI, KOTOpPbIE UMEIOTCS B Tabmuie «[leprmogudeckas cucteMa XUMHYECKHX
anemeHToB J[. Y. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsAn sjpa, OOIIee YHCIO DJIEKTPOHOB U
pacrpeziefieHue X MO0 IEKTPOHHBIM CIIO0SM);

¢ KiIacCU(UIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHYECKHE
peaknuu (IO YUCIIy W COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIHIECTB, MO TEIUIOBOMY
s dexry);

® XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHUE CBOWCTBA BEUIECTB Pa3TUYHBIX
KJIACCOB,  TIOJTBEPXKJash  ONWCAaHWUE MPUMEPAMH  MOJICKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIil;

® IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTHM OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUI B PA3TUYHBIX YCIOBUSIX;

® BEIYHCIISATE OTHOCHUTENBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAacCCOBYIO
JIOJIF0 XMUMHUYECKOT0 3JIEMEHTA 10 (OopMyJie COEIMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOHN peakInu;

® IPUMEHATh OCHOBHBIE OIEpaIliil MBICTUTENBHON AEeSITeNbHOCTH — aHallu3 M CHUHTES,
cpaBHEHHUE, 0000IIEHNE, CHCTEMATH3AIUIO, KIACCU(UKAIINIO, BBISIBICHUE MPUYUHHO--
CIIEICTBEHHBIX CBSI3€H — ISl M3YYEHHS CBOMCTB BEIIECTB M XUMHYECKHX PEaKIIUi,
€CTECTBCHHO-HAyYHbIE = METOJbl  TO3HAHUS  —  HAONIOJCHHE,  H3MEpPEHHE,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN );

ecleloBaTh MpaBWJIaM T[OJIB30BAaHMSI XUMHUYECKOM TOCYyIOM ¥ J1abopaTOpPHBIM
00opyIoBaHHEM, a TAaKXe TMpaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOTYyUYEHHUIO
U coOupaHuIo Ta3000pa3HBIX BEIIeCTB (BOAOPOAA W KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
¥ TIPOBOJIMTH XUMHUYECKHE SKCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJOUYeH U
KHUCTIOT C TIOMOIIIBbIO HHINKATOPOB (JIakMycC, peHOIPTaenH, METUIIOPAHK U APYyTHE).

K koHiy oOyuyeHnus B 9 kJjacce mpeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE OTPaKaOT
c(OpMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:
® PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX TIOHSATHUH: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJa, NOH, KATUOH, aHUOH, ITPOCTOE BELIECTBO, CJI0KHOE BELIECTBO, BAJIEGHTHOCTD,
JIEKTPOOTPHULIATENBHOCTb, CTENEHb OKUCIICHMs, XUMHMUYECKass peaklus, XUMHUYecKas



CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, AIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, AJEKTPOJIUTUYECKAs JAUCCOLMAIMS, pPEaKUMd HOHHOTrO OOMEHa,
KaTajau3aTop, XUMHYECKOe paBHOBecHE, OOpaTHMble W HEOOpaTUMbIE pEaKIIUH,
OKHCITUTEIbHO-BOCCTAHOBUTENPHBIE ~ PEAKLUH,  OKUCIHUTENb,  BOCCTAaHOBHTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(koBaJIeHTHasi, HMOHHAs, METANTUYECKas), KPUCTAUITMYECKas pEmeETKa, KOPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakiuu, MpelelbHO IOIMyCTUMAas
koHueHrpauus [I/IK Bemecrsa;

® LJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH W TPUMEHSTH OTH
TIOHSITHS TIPH OMTUCAHUH BEIECTB M MX MPEBPAICHHIA,

® IICIIOJIB30BATh XMMHUYECKYI0 CHUMBOJIUKY [UISI COCTaBlIeHHS (HOpMysnT BEIIECTB W
YpaBHEHUN XUMUUYECKUX PEAKIINH;

® OIIPEIENISTh BAJICHTHOCTh M CTETNIEHb OKUCIIEHUSI XUMHUYECKHUX 3JIEMEHTOB B COSIMHEHHSIX
pa3IMYHOTO COCTaBa, NPUHAICIKHOCTh BEIIECTB K ONPEACTIEHHOMY KIIaccy
coequHeHUN 10 ¢opMynaM, BUJ XHUMHUYECKONH CBA3M (KOBAJICHTHAs, WOHHAf,
METANIMYECKas)) B HEOPraHWYECKHX COCIMHEHUSAX, 3apsjl HMOHA IO XHUMHYECKOH
dbopmyIie, xapakTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPTaHWYECKUX COCIMHEHUH, TUI
KPUCTALIMYECKON PeMIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMmbica [lepuoanueckoro 3akona /. 1. Menaeneesa u JeMOHCTPUPOBATH €TI0
MOHMMAaHUE: OIMCHIBAaTh M XapakTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3linyaTh TOHATHS «TJaBHas nonarpynma (A-
rpynna)» u «mobouyHas mnoarpynna (b-rpynma)», maneie u OGonblINe MEpUOJBI,
COOTHOCHTH 0003HAUeHHs, KOTOpBIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMCio AMEKTPOHOB U PACIPEeNICHHE HX O dJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHMHU CBOWCTB JJIEMEHTOB W HX
COCTMHEHUH B TIpeJeIax MaJIbIX IMEPUOJIOB M TIABHBIX MOJATPYII ¢ YIETOM CTPOCHHUS
UX aTOMOB;

e Ki1acCU(UIIMPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHYECKHE
peaknuu (IO YUCITy W COCTaBY YYACTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY
s¢dekTy, Mo N3MEHEHUIO CTeTIeHEe OKUCICHHUS XUMHUECKUX DJIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBaTh) OO0ImMe U crnenuduueckue XUMHUYECKHWE CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIECTB, IMOATBEPK/Iast ONMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

® COCTaBIIATh YPABHEHMSI DIEKTPOIUTHUECKON AMCCOIMAIMK KHUCIOT, IIeJIo4Yel U comei,
MOJTHBIC W COKPANIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YpaBHEHUS PEaKIIHiA,
MOJTBEPXKIAIONINX CYIIECTBOBAHME TEHETUYECKOW CBS3M MEXKAY BeElleCTBAMU
Pa3INYHBIX KIIACCOB;

® PaCKphIBaTh CYIIHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTEBHBIX PEAKIIMHA ITOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OaJlaHCa dTHX PeaKInii;

® [POTHO3UPOBATh CBOMCTBA BEHICCTB B 3aBUCHMOCTH OT WX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUAX;

® BEIYHCIISATE OTHOCHUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 110 (hopMyJie COSTMHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOUN peaKkInu;

eCcOOMIOATh, MpaBWjia TOJIL30BAHHUA XHUMHUYECKOH mocymoil u  1ab0opaTOpHBIM
00Opy/IOBaHHEM, a TaKKe IMpaBHia OOpaIIeHHs C BEUICCTBAMH B COOTBETCTBHU C
WHCTPYKIUHUSMU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO MOTYYSHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKUCIIOTO Ta3a);



® [IPOBOJUTH PEAKIMM, IMOATBEPHKAAIOIINE KAUECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUA-, OpoMuia-, wmoaun-, kapOonar-, ¢ocdar-,
CHJIMKAT-, cylb(daT-, T'MIPOKCUA-UOHBI, KATHOHbl AMMOHMS M HOHBI HM3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX pACTBOPaX HEOPraHMUECKHUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTENIBHON AESITEIbHOCTH — aHalu3 M CUHTES,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEMATU3alUI0, BBIABICHUE IPUYMHHO-CIIEICTBEHHBIX
CBA3€H — JUIsI M3Y4YCHHUS CBOMCTB BCILECTB U XUMUYECKHUX PEAKLHH, €CTECTBEHHO-
Hay4yHble METOAbl IO03HAaHWs — HAOJIOAEHUE, U3MEpPEHUue, MOJCIUPOBAHHE,
HKCIEPUMEHT (peaibHbINl U MBICICHHBI).



TEMATHYECKOE INTAHUPOBAHMUE

8 KUIIACC

HanMeHoBanme KoJsimyecTBo yacos DJIeKTPOHHbIE JlesiTeIbHOCTh YYUTEJIsI C y4eTOM NPOrpaMMbl

Nen/m | pa3nesioB m Tem Kontpoabmsr | TpakTieck (undposbie) BOCIIUTAHMS IKOJIbI
NporpamMmmal Beero e padoThI He padboTsl obpasopateibibie

pecypcbl

Paznea 1. IlepBoHayaibHble XUMHYECKHE TIOHSITHS -yCTaHOBJICHHUE IOBEPUTEIbHBIX OTHOIIECHUH MEXAY
XUMIS — BasKHas MeAarornIeckuM pabOTHUKOM M 00yJaroInMucCH,
061aCTh CHOCOOCTBYIOIINX MO3UTUBHOMY BOCIPHUSATHIO

11 €CTeCTBO3HAHUS U 5 Bu6nuorexa LIOK oby4aromumucs TpedoBaHM U IPOCHO MESaroru4ecKoro
TIPAKTHYECKOI https://m.eds00.ru/7f41837¢ | PabOTHHKa, IPUBICUYCHUIO HX BHUMAHHS K 00CYKIaeMON
JEATENLHOCTH Ha ypoKe nH(POpPMAaLIUK, aKTUBH3ALIMH [T03HABATEILHON
YyeJlOBeKa JACATCIIBHOCTH,
BemecTsa u - no0yXxeHre 00y4aroIXcsi COOMI0IaTh Ha YPOKe

12 HMIUCCKIC 13 1 Bu6mmoreka [TOK 00IIeTpUHATHIE HOPMBI TIOBEICHHS, TIPaBHiIa OOIIEHHS CO
peaKLuH https://m.eds00.ru/7f41837¢ | crapmumu (egarornyeckKUMU pabOTHUKAMHU) U

CBEPCTHHUKAMH (00YJArOIIUMUCS ), TPUHIIUAIIBI yIeOHOH

Hroro no pasneny 15 JUCLUIUIMHBI ¥ CAMOOPraHU3aLuH;

Pasjnen 2. BaxkHeiinue npeacTaBuTEeId HEOPTAaHNYECKUX BelllECTB - [IPHUBIICYCHNE BHUMAHHUS 00YUaIONMXCS K IEHHOCTHOMY
Boznyx. Kucnopon. BuGmorexa LOK acMeKTy M3y4aeMbIX Ha YpOKax SBIEHUH, OpraHu3aius

2.1 IonsTue 06 3 ) uX pabOTHI C MOTYIaeMOl Ha yPOKE COLUATILHO
OKCHIax https://m.eds00.ru/7f41837¢ 3HaYUMOUN UH(OpMaIIHel — UHUIIMUPOBAHUE €€

29 Bozopox.Ionstue o 14 1 Bu6morexa [JOK 00CyXJIeHHs], BEICKa3bIBaHUSA 00yYatOIMMHCS CBOETO

' KHCJIOTaxX M COJIAX https://m.eds00.ru/7f41837¢ | MHEHHS IO e MOBOJL, BHIPAOOTKH CBOETO K Helt

Bopna. PacTBopsbl. OTHOIICHMA, .

23 Tomsimie 06 6 1 bubmuorexa LIOK - UCIIOJIb30BaHNE BOCIIUTATEILHBIX BO3MOKHOCTEH
OCHOBAHMSIX https://m.eds00.ru/7f41837c | conep)kaHus y4eOHOTO MpeaMeTa 4epe3 AEMOHCTPALHIO

00yyaromumMcst IPUMEPOB OTBETCTBEHHOTO,
) Sec;{;)rlz};?lz :iiclfm y . Bu6miorexa LIOK TPaXKJJAHCKOTO MTOBEJICHNS, IPOSIBIICHUS YEJIOBEKOIIOOHS
” https://m.edsoo.ru/7f41837¢ | Y A00POCEPAECUHOCTH, Yepe3 MOJO0P COOTBETCTBYOLIMX

COCAMHCHNN TEKCTOB JJIsl YTEHUS, 3a1a4 JUIS PELICHUs, TPOOJIEeMHBIX

Hroro 1o pasueny 37 cuTyaruit 1jist 00Cy>KIeHHS B KJ1acce;

Pasnen 3. Ilepuoauueckuii 3axon u Ilepuoauyeckas cucreMa XuMu4eckux 3iementon . U.

MemnpaeneeBa. CTpoeHne aToOMOB. XHMH

yeckas cBA3b. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbLHbIE P€aKIuu

3.1

ITepuoanueckuit
3aKOH U
Ilepuonunueckas

CUCTCMa

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

- IPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX OPM pabOTHI ¢
00yvaromUMHCS: UHTEJJIEKTYalbHBIX U,
CTUMYJIMPYIOIIUX TO3HABATEIbHYIO MOTHUBALHIO
00y4aloMmuXCsl; JUCKYCCHI, KOTOPBIE TAf0T
00yJaromuMcst BO3MOXKHOCTh TIPHOOPECTH OIBIT BEJICHUS
KOHCTPYKTHBHOTO TUaJIOTa; TPYMIOBOM paboThl WK



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

XUMUYECKUX
anemenToB JI. W.
Menpeneesa.

Crpoenue atoma

3.2

XUMHYeCKasi CBSI3b.
OKHCIUTEIBHO-
BOCCTAaHOBHUTCIBHBIC
peaKuuu

10

bu6nmoreka IJOK
https://m.edsoo.ru/7f41837c

Hroro no pazneny

16

Bbu6nuoreka IJOK
https://m.edsoo.ru/7f41837c

paboTHI B apax, KOTOPBIC y9aT KOMaHIHOW paboTe 1
B3aMMOJICHCTBHIO C IPYTHMH JETHMH;

- BKIIIOYEHHUE B YPOK UTPOBBIX MPOLENYP, KOTOPHIE
MOMOTAIOT MOJIACPKATh MOTUBALHMIO 00YUarOIIUXCS K
MOJTYYCHUIO 3HAaHUH, HATQ)KMBAHHUIO TO3UTHBHBIX
MEKIIMYHOCTHBIX OTHOIIEHHH B KJIacce, TOMOTaroT
YCTaHOBJICHHIO T0OpOKeIaTeNnbHOM aTMOc(epsl BO BpeMst
YPpoxKa;

- opranu3anys medcTsa MOTHBUPOBAHHBIX U
SPYANPOBAHHBIX 00YUAIOMINXCS Hall X HEYyCIIEBAIOIIUMHU
OJTHOKJIACCHUKAMH, JAIOIIETr0 UM COIHATBHO 3HAYMMBII
OIIBIT COTPYIHMYECTBA ¥ B3aUMHOW TTOMOIIIH;

- MHUIIMUPOBAHUE H TIOJJICPIKKA HCCIIE0BATEIHCKON
JeSTETBHOCTH O0YYAIONIMXCA B paMKaX peann3aiui MU
WHIMBHYAJIBHBIX U TPYMIIOBBIX UCCIEIOBATEIBECKIX
MPOEKTOB, YTO AACT 00yUYarOIIUMCS BO3ZMOKHOCTD
NprOOPECTH HABBIKKA CAMOCTOSATEIILHOTO PEIICHHSI
TEOPETHYECKON MPOOIEMBI, TeHEPUPOBAHHS U
odopmIIeHUsT COOCTBEHHBIX UIEH, YBaXXUTEILHOTO
OTHOIIECHHUS K 9y>KUM U7esM, 0QOPMIICHHBIM B paboTax
JPYTHX HUCCIe0BaTeNeH, HABBIK ITyOIMIHOTO
BBICTYIUICHUS TIEpe]l ayIUTOPHEH, apryMEHTHPOBAHUS U
OTCTaMBaHUs CBOEH TOUYKH 3PEHHSI.

OBILIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

68
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TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KonundecTBO 4acos DJIEKTPOHHbIE JeATEeJIBLHOCTD YYUTEJISI C Y4€TOM MPOrpaMMbl
HaunmeHoBaHue
Ne (undposbie) BOCIIUTAHMS LIKOJIbI
pa3fieioB U TeM Kontpoabnbl | IIpakTHueck
n/n Bceero o0pa3oBaTeJIbHbIE
nporpaMmabl e padoThI He padboTsl
pecypcsl
Pa3nen 1. BemmecTBo U xXuMH4eckue peakuun -YCTaHOBJICHHUE JJOBEPUTEIbHBIX OTHOIICHUN MEXTY
TosToperue i MeAarornIeckuM pabOTHUKOM M 00YyJarOIUMUCH,
N CMOCOOCTBYIOIIMX TTO3UTHBHOMY BOCIIPHSITHIO
yriryOJeHre 3HaHu| Bu6mmoreka [TOK .
1.1 5 H ’ o0y4arnuMucs TpeOOBaHMIA U IPOCHO MEAarOrHIecKOro
OCHOBHBIX pa3/eliOB ttps://m.edso00.ru/7f41a636 PAGOTHIKA, MPUBIEUEHIIO HX BHIMAHUS K 06CYKIaeMOit
Kypca 8 Kiacca Ha ypoke HH(pOpMaLnH, aKTUBU3ALUH IT03HABATEIILHON
OcHoBHBIE AEATCIIBHOCTH,
1.2 3AKOHOMEPHOCTH 4 Bubmmorexa [IOK - moOy X IeHHe 00yUarONUXCs COOII0IaTh Ha YPOKE
. https://m.eds00.ru/7f41a636 | oGenpuHATHIE HOPMBI IOBEICHHUS, IPABUIIA OOIEHHUS CO
XUMHYECKUX PEaKIuit
cTapmMu (TIe1aroruaecKuMU pabOTHUKAMH) U
DNeKTPOIUTHIECKas CBEpCTHUKAaMU (00yYarOIUMHUCS ), TPUHIHIEL yueOHOM
13 JIACCOLIAAITHS. 3 1 1 bubmoteka [IOK JHUCLUIUIMHBI U CAaMOOPraHU3aluu;
' XuUMHUUYECKHE PEaKIUn https://m.eds00.ru/7f41a636 | - MPUBICYCHIEC BHUMAHIS 00YJarOIMXCsl K ICHHOCTHOMY
B pacTBOpax ACIIEKTY M3Y4aeMBbIX Ha ypOKax sIBJCHHH, Oprau3alus
uX paboTHI C MOJIy4aeMOi Ha YPOKE COIHMATBLHO
Uroro mo paznery 17 3HaYMMOHN MHQOpMaNHel — THUIIMUPOBAHUE €€
00CyX/IeH!s, BRICKA3bIBaHUS 00YJaIOIUMUCS CBOETO
Pazjen 2. HemeTa bl M MX COeIHHEHHs MHEHUS 110 €€ TIOBOJTy, BBIPA0OTKH CBOETO K HEH
O6as OTHOIICHUS;
XAPAKTEPHCTHKA - ACTIOJTb30BaHUE BOCITUTATEIHHBIX BOZMOKHOCTEN
51 - 5 1 bubnmnoreka [IOK COZIEpPIKaHUs yU4eOHOTO MPEJAMETA YePE3 IEMOHCTPALIUIO
' VIIA https://m.edsoo.ru/7f41a636 00yJaronmMcst IPUMEPOB OTBETCTBEHHOTO,
SJICMCHTOB ) TPa)XTaHCKOTO MMOBEACHUS, TIPOSBICHUS YeTI0BEKOTIOOUS
rpymibl. I'anoreHsl 1 7100pOCepACIHOCTH, Yepe3 MOI00pP COOTBETCTBYIONTUX
O6mas TEKCTOB JIJISl UTSHHUSI, 3a]1a4 [T PEIICHUS, TPOOIEMHBIX
XapakTeprCTHKA cUTyanui s 00CyKIEHUS B KJIacCe; ;
- IPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (DOPM PabOTHI ¢
XUMUIECKUX bubmmotexa [JOK P yp P (bopm p
2.2 VIA 8 1 hitos-//m.ed 17£413636 00yJarONUMUCS: HHTEIIEKTYaTbHBIX UTD,
SMICMCHTOB . ps.//m.edso0.ru a CTUMYJIMPYIOIINX ITO3HABATEIEHYI0 MOTHBAIIUIO
rpynmsl. Cepa u e€ 00y4JaroIUXCs; JUCKYCCUH, KOTOPBIC Jaf0T
COCAUHCHMSI 00yJaromuMcst BO3MOXKHOCTb TIPHOOPECTH OIBIT BEJICHUS
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Oo6mas KOHCTPYKTHBHOTO AWAJIOTa; TPYIIOBON paObOThI WK
XapaKTepPUCTHKA paboThI B mapax, KOTOpbIE yuaT KOMaHJHOH paboTe u
XUMHUECKIX B3aMMOJICWCTBHUIO C IPYTUMH JETHMH;
93 | snementos VA- 11 Bubnmnoreka IIOK - BKIIFOUEHHE B YPOK HIPOBBIX MPOLIETYP, KOTOPBIE
https://m.eds00.ru/7f41a636 | moMoraroT MoIAEPKATh MOTHUBALUIO 00YYAIOMINXCS K
TPYMIEL A3OT, MOJYYEHHUIO 3HAHWH, HATA)KUBAHHUIO TTO3UTUBHBIX
hocdop u ux MEKJIMYHOCTHBIX OTHOIIEHUH B KJIaCCe, IOMOraioT
COETUHEHHS YCTaHOBJICHHIO T0OpOKeTaTeNnbHOM aTMOCc(epsl BO BpeMst
OOwast ypoKa,
XAPAKTEPHCTHKA - opra"u3arys mecTBa MOTUBHPOBAHHBIX U
SPYAMPOBAHHBIX 00YUAIOIIMXCS HAJl UX HEYCIIEBAIOITIMH
XHMITICCKIX Bu6nuoreka LJOK OJTHOKJIACCHUKaMHU, JTAIOLIEr0 UM COLIMAIbHO 3HAYUMBIH
2.4 deMeHTOoB [VA- 8 https:/m.eds00.ru/7f41a636 | OMBIT COTPYIHMYECTBA M B3AUMHOI IOMOLLLY;
TPYMIbL. YTICPOI U T ' - THULIMUPOBAHKE U MOJJIEPAKKA HUCCIEI0BATEIbCKON
KPEMHHIT M HX JIESATEIIbHOCTHA 00YYAIOINXCS B paMKax pealn3alii UMH
COCIMHCHUA WHJIUBUIYaJIbHBIX U I'PYIIIOBBIX UCCIICTOBATEIILCKUX
ViToro 1o pasjeny 30 MPOEKTOB, YTO AACT O0YUYAIOIIINMCS BO3MOKHOCTD
MPHOOPECTH HABBIKK CAMOCTOSTEIIEHOTO PEIICHUS
Pa3nen 3. MeTa/uibl U HX COeIMHEHUA TEOPETUIECKOU MPOOIeMbl, TEHEPUPOBAHUS 1
O6miue cBOMCTBA Bu6immoreka LIOK odopmIIeHUsI COOCTBEHHBIX U/IeH, YBaXKUTEILHOTO
3.1 METaJIoB 3 https:/m.eds00.ru/7f41a636 | OTHOLICHMS K 4yXKUM HJEsM, 0QOPMICHHBIM B paboTax
BaskHe e MeTaIbl Bu6miorexa IIOK JPYrux uccieaoBatesnei, HaBbIK Iy OIMYHOrO
3.2 1 UX COCTUHEHUS 12 https://m.edsoo.ru/7f41a636 | BRICTYIVICHHA IICPCi ayJMTOpHeH, apryMEHTHPOBAHKA 1
OTCTanMBaHHsA CBOCU TOUKH 3PCHUS.
Hrtoro o pazneny 15
Pasnen 4. Xumus u okpyxaionas cpeaa
41 Bemeorsa u 9 bubnmnoreka [IOK
' MaTCPUAIHL B HHSHH https://m.edsoo.ru/7f41a636
YeJIoBeKa
Hroro no pazneny 2
OBUIEE KOJIMYECTBO 66
YACOB I10 I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHME
8 KJIACC

KoanuecTBo yacoB

Tema ypoka Beer Kontpoas | [IpakTuu | DJIEKTPOHHBIE HHPPOBLIE
HbIE ecKHe o0pa3oBaTeJbHbIE pecypchl
0 padoThI padoThI
1.IIpeamet xumun. MeTOIbI 1 bubmmoreka [JOK
U3yYCHHS https://lesson.edu.ru/04/08
2.1IpaBuna TeXHUKU O€30MACHOCTH 1 Bubmuorexa LJOK
https://lesson.edu.ru/04/08
3.ArperatHble COCTOSIHHS BEILIECTBA 1 Bubmuorexa LHOK
https://lesson.edu.ru/04/08
4.TlpeBpamicHus BEIIECTB 1 Bubmuoreka [OK
https://lesson.edu.ru/04/08
5. Xumudeckue 3J1eMEeHThI 1 Bu6nnoreka [JOK
https://lesson.edu.ru/04/08
6.1lepuomnueckas cucrema J1.U. 1 Bu6nmoreka [JOK
Menneneesa https://lesson.edu.ru/04/08
7. Xumuyeckue GopMyIIbl 1 bubmmorexa [IOK
https://lesson.edu.ru/04/08
8.CocraBneHne XUMHIECKUX (hopMy 1 bubmmorexa [IOK
https://lesson.edu.ru/04/08
9. XuMuueckue peakiun 1 Bubmuoreka [OK
https://lesson.edu.ru/04/08
10. Xumuyeckne ypaBHEHHS 1 Bubmuorexa [JOK
https://lesson.edu.ru/04/08
11. PaccranoBka k03 uiimeHToB B 1 Bbubmuorexa [JOK
YpaBHEHHSX PEAKIHI https://lesson.edu.ru/04/08
12. TUNbl XUMUYECKUX PeaKInii 1 Bbubmuoreka [JOK
https://lesson.edu.ru/04/08
13. O606mmeHME 1 bubmmoreka LIOK
https://lesson.edu.ru/04/08
14. KonTposbHas padora Nel bubnuoreka LIOK
[TepBoHaYaIbHBIC XUMUYECKHE 1 1 https://lesson.edu.ru/04/08
IIOHATUA
15. AHanu3 KOHTPOJILHON paboThI 1 Bubmuorexa [JOK
https://lesson.edu.ru/04/08
16. CocraB BO3/1yXa 1 bubnuoreka IIOK
https://lesson.edu.ru/04/08
17. Kucnopon 1 bubmoreka [JOK
https://lesson.edu.ru/04/08
18. Okcuabt 1 Bu6nmoreka [JOK
https://lesson.edu.ru/04/08
19. Bogopon 1 Bu6nmoreka [JOK
https://lesson.edu.ru/04/08
20. Kucnotsl 1 Bu6nuoreka IJOK
https://lesson.edu.ru/04/08
21. Conmu 1 Bu6mmoreka IJOK

https://lesson.edu.ru/04/08
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22. CoctaBnenue Gopmyi1 conei Bubmuoreka LHOK
https://lesson.edu.ru/04/08
23. CamocrosTenbHas padoTta bubnmoreka [IOK
«Oxcunpl. Kucnorsr. Commy https://lesson.edu.ru/04/08
24. KoanaecTBO BemecTBa bu6nmoreka [JOK
https://lesson.edu.ru/04/08
25. MossipHas Macca bubnmoreka [IOK
https://lesson.edu.ru/04/08
26. MossipHbIit 00bEM ra3oB bubnmoreka [IOK
https://lesson.edu.ru/04/08
27. Pemenue 3amaq bubmnoreka LIOK
https://lesson.edu.ru/04/08
28. PacueTsl 110 XUMHYECKHM bubmunoreka IIOK
ypaBHEHHSAM https://lesson.edu.ru/04/08
29. Pemienue 3amau bubnuoreka LIOK
https://lesson.edu.ru/04/08
30. O600mEeHue bubnuoreka [IOK
https://lesson.edu.ru/04/08
31. KonTpoabHas padora Ne 2 bubmmorexa [IOK

«Ba:xxHelmne coexuHeHUs U
pacuyerb)

https://lesson.edu.ru/04/08

32. AHanu3 KOHTPOJIBHOM PabOTHI Bubmuorexa [JOK
https://lesson.edu.ru/04/08
33.Bona bubnuoreka [IOK
https://lesson.edu.ru/04/08
34. OcHoBaHus bubnuoreka [IOK
https://lesson.edu.ru/04/08
35. MaccoBasi 105151 paCTBOPEHHOTO bubnuoreka [IOK
BEILIECTBA https://lesson.edu.ru/04/08
36. Pemenue 3agau bubmmoreka IIOK
https://lesson.edu.ru/04/08
37. [Ipaktnyeckast padbora Ne 1 Bu6nmoreka LJOK

«OmnpeneneHre MaccOBOM JIOJTH
PacTBOPEHHOTO BEIIECTBA B

https://lesson.edu.ru/04/08

pacTBope».
38. [IpoBepounas padbora «MaccoBast Bbubmuorexa [JOK
JIOJIs PACTBOPEHHOT'O BEIIECTBA» https://lesson.edu.ru/04/08
39. Knnaccudukanus okcunos Bbubmuoreka LHOK
https://lesson.edu.ru/04/08
40. X¥MHYeCKHE CBOMCTBA OCHOBHBIX bubmuoreka IIOK
OKCH/IOB https://lesson.edu.ru/04/08
41. XuMHYeCcKHEe CBOMCTBA Bu6nmoreka [JOK
KHCJIOTHBIX OKCHJIOB https://lesson.edu.ru/04/08
42. Knaccudukanuus OCHOBaHHUH Bbubnuoreka LHOK
https://lesson.edu.ru/04/08
43. XumMuuecKue CBONCTBA bubmuoreka LIOK
OCHOBaHHH https://lesson.edu.ru/04/08
44. Knaccudukanus KUCIOT bubmorexa [JOK
https://lesson.edu.ru/04/08
45, XuMudecKre CBOMCTBA KUCIIOT bubmuoreka IIOK

https://lesson.edu.ru/04/08
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46. Pemenue 3amay 1 Bu6mmoreka IJOK
https://lesson.edu.ru/04/08
47. Knaccudukamus coyei 1 bubmmoreka [JOK
https://lesson.edu.ru/04/08
48. Xumuueckue CBOMCTBA CoJeit 1 bu6nmoreka [JOK
https://lesson.edu.ru/04/08
49. T'eHeTn4ecKas CBSI3b MEXKITY bubmmorexa [IOK
KJIaCCaMU HEOPraHHMYECKUX 1 https://lesson.edu.ru/04/08
COCJIMHEHU
50. Penienue 1ienovek npeBparicHuii 1 bubnuoreka [IOK
https://lesson.edu.ru/04/08
51. KonTpoabHas padora Ne 3 Bubmuorexa LOK
«OCHOBHBIE KJIACCHI HEOPTaHUIECKUX 1 https://lesson.edu.ru/04/08
COCAMHEHUIN
52. Ananu3 KOHTPOJIBHOI paboTHI 1 bubmmorexa [IOK
https://lesson.edu.ru/04/08
53. AmdortepHOCTH 1 bubmmorexa [IOK
https://lesson.edu.ru/04/08
54. Tlepuoanueckuii 3aK0oH 1 bubnuoreka [IOK
https://lesson.edu.ru/04/08
55. Crpoenue aroma 1 bubnuoreka [IOK
https://lesson.edu.ru/04/08
56. CTpoeHue 37eKTPOHHBIX 1 bubnuoreka [IOK
00oIoueK https://lesson.edu.ru/04/08
57. Ilepuoanyeckas cucrema 1 Bubmuorexa [JOK
XUMWYECKHUX AJIEMEHTOB https://lesson.edu.ru/04/08
58. Xapakrepuctrka XUMHYECKOTO 1 bubnuoreka LIOK
JJIEMEHTA https://lesson.edu.ru/04/08
59. 3ameHeHmne yucia 31eKTPOHOB Ha 1 bubnuorexa LJOK
BHEIIIHEM YPOBHE https://lesson.edu.ru/04/08
60. MonHas cBS3b 1 bubmmoreka IIOK
https://lesson.edu.ru/04/08
61. KoBasieHTHas1 HETIOSIPHAS CBS3b 1 Bbubmuorexa [JOK
https://lesson.edu.ru/04/08
62. KoBasieHTHas TOJISpHAS CBSI3b 1 Bbubmuorexa [JOK
https://lesson.edu.ru/04/08
63. Mertauinyeckast CBsi3b 1 bubnuoreka [IOK
https://lesson.edu.ru/04/08
64. UToroBasi KOHTPOJILHAs 1 bubmorexa [JOK
pabora https://lesson.edu.ru/04/08
65. CTereHb OKUCICHUS 1 Bu6nmoreka [JOK
https://lesson.edu.ru/04/08
66. OkucIuTENBEHO- 1 Bbubnuorexa LHOK
BOCCTaHOBHUTEIbHBIC PEAKIIUU https://lesson.edu.ru/04/08
67. Pemenune ynpaxHeHUH 1 Bbubnuoreka LHOK
https://lesson.edu.ru/04/08
68. UtoroBsiii ypok 1 Bbubmuoreka LHOK
https://lesson.edu.ru/04/08
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KUIACC
KoJunuecTso yacos DJIeKTPOHHbIE HPPOBBIE
Tema ypoka Beer | Koutpoas | Ilpaktn | 00pa3oBaTeibHbIe
1] HbIE yecKue pecypceol
padoThI padoThI

1. Knaccuduxarus BemecTB 1 bubmmoreka [JOK

https://lesson.edu.ru/04/09
2. Knaccuduraripss XAMHYECKUX 1 bubmmoreka [JOK
peakmuit https://lesson.edu.ru/04/09
3. OKUCIUTENBHO- 1 Bbu6nnoreka [JOK
BOCCTaHOBHUTEIIBbHBIC PEAKIHU https://lesson.edu.ru/04/09
4. PaccranoBka ko3¢ (GpHUIHEHTOB 1 bubmmnoreka [JOK
METOJIOM JJIEKTPOHHOT'0 OanaHca https://lesson.edu.ru/04/09
5.CKOpOCTh XUMHUYECKUX PEAKITHIA 1 bubnuoreka [IOK

https://lesson.edu.ru/04/09
6. DneKTpoUTHYECKAas TUCCOIUALIHST 1 bubnuoreka [IOK

https://lesson.edu.ru/04/09
7.0OcHoBHbIe nosiokenus TO/] 1 bubnuoreka [IOK

https://lesson.edu.ru/04/09
8.CpoiicTBa kuciot B cBere TOJ] 1 Bu6nnoreka LJOK

https://lesson.edu.ru/04/09
9.Hammcanvie HOHHBIX ypaBHEHUHA 1 bubmmorexa [IOK

https://lesson.edu.ru/04/09
10. CpoiicTBa OCHOBaHMIi B CBETE 1 Bu6nnoreka [JOK
TO]1 https://lesson.edu.ru/04/09
11. HanmcaHve MOHHBIX YpaBHEHUH 1 bubnuoreka LJOK

https://lesson.edu.ru/04/09
12. CpoiictBa couteii B cBete TO/1 1 bubnuoreka [IOK

https://lesson.edu.ru/04/09
13. Tunponus coneit 1 Bbubmuorexa [JOK

https://lesson.edu.ru/04/09
14. Onpenenenue cpenpl npu 1 Bubmuorexa [JOK
THIPOJIHM3E COJICH https://lesson.edu.ru/04/09
15. O6001meHue 1 bubnuoreka [IOK

https://lesson.edu.ru/04/09
16. KonTpoabHas padora Ne 1 Bbubnuoreka LHOK
Teopus 31eKPOJINTHYECKOIH 1 1 https://lesson.edu.ru/04/09
AUCCOIHAIIHH
17. Ilpakt. pa6. Nel Pemenne 1 1 bubmoreka [JOK
9KCIIEPUMEHTATIBHBIX 337124 https://lesson.edu.ru/04/09
18. O0mas xapakTepucTHKa 1 bubnmuoreka IIOK
HEMETAJJIOB https://lesson.edu.ru/04/09

bubnmuoreka IIOK
19. Tanoremnr . https://lessonl.édu.ru/04/09

bubnmuoreka IIOK
20. Coe/UHEHM3 TaNOreHOB. . https://lessonl.édu.ru/04/09
21. Ilpaxr. Pa6. Ne2 Uzyuenue 1 1 Bbubmuorexa LHOK
CBOMCTB COJISTHOM KHCIIOTHI https://lesson.edu.ru/04/09
22. Pelrenue 3agau 1 Bbu6nmoreka [JOK
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https://lesson.edu.ru/04/09

bubmoreka [JOK
23. Cepa https:// Iesson.Lédu.ru/O4/09
24. Ceposonopon. Cymeuis. ntipslesson ecy /04/09
bubmmnoreka [IOK
25. Oxeupi cepb! https://lesson].édu.ru/04/09
bubnmuoreka [IOK
26. Cepuas kuciora https://lesson]._édu.ru/O4/09
27. Ilpaxr. Pa6. Ne3 Uzyuenue Bubmuorexa LJOK
CBOWCTB CEPHOM KHCIIOTHI https://lesson.edu.ru/04/09
bubmmorexa [IOK
28. Pemerue sazas https://lesson.Lédu.ru/O4/09
bubmmorexa [IOK
29. O6obmerme https://lesson.Lédu.ru/04/09
30. Konurpoasnast padora 3a 1 bubmmorexa [IOK
NOJIyroue https://lesson.edu.ru/04/09
31. Azot Bu6nnoreka [JOK
https://lesson.edu.ru/04/09
32. AmMmuak bubaunoreka LIOK
https://lesson.edu.ru/04/09
33. IlonyueHue aMmmuaka u bubnuoreka [IOK
U3y4eHHE ero CBOMCTB https://lesson.edu.ru/04/09
34. Conn aMMOHUS bubnuoreka [IOK
https://lesson.edu.ru/04/09
35. A3oTHuCTast ¥ a30THAS KHUCJIOTHI bubnuoreka [IOK
https://lesson.edu.ru/04/09
36. Hutpatsr bubnuoreka LJOK
https://lesson.edu.ru/04/09
37. O606meHHe bubmmoreka LIOK
https://lesson.edu.ru/04/09
38. ®ocdop bubnuoreka LJOK
https://lesson.edu.ru/04/09
39. Coenunenus ocdopa bubnuoreka LJOK
https://lesson.edu.ru/04/09
40. Pemienue nenovex mnpeBpameHnit Bbubmuorexa [JOK
https://lesson.edu.ru/04/09
41. CamocrostenbHas pabora «A3oT bubmorexa [JOK
u Gocdop» https://lesson.edu.ru/04/09
42. Yrnepon bubmorexa [JOK
https://lesson.edu.ru/04/09
43. Ilpaktnueckas padota Ned Bbubmuorexa LHOK

ITonyuenue CO2. KauecTBeHHas
peaxiusi Ha KapOoHaThI

https://lesson.edu.ru/04/09

44. KapOoHaTsl Bbubnuorexa LHOK
https://lesson.edu.ru/04/09
45. YrieBoa0poas bubnmuoreka IIOK
https://lesson.edu.ru/04/09
46. Kucnopopacoaepskaruie bubnuoreka IIOK
OpPraHMYECKUE BEIECTBA https://lesson.edu.ru/04/09
47. Kpemuuit bubmmoteka IIOK
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https://lesson.edu.ru/04/09

48. CoetuHEeHMS KPEMHHS 1 bubnmuoreka IIOK
https://lesson.edu.ru/04/09
49. KonrpoubHasi padora Ne 2 1 bubmmoreka [IOK
HemeTa/uibl https://lesson.edu.ru/04/09
50. O6mue cBeacHHUS 0 METaIax 1 bubmmnoreka [IOK
https://lesson.edu.ru/04/09
51. Xumudeckne CBOHCTBA METAJLJIOB 1 bubmuoreka LIOK
https://lesson.edu.ru/04/09
52. CoticTBa MeTamioB B ceete OBP 1 bubmunoreka LIOK
https://lesson.edu.ru/04/09
53. llleno4HbIe METAIIIBI 1 Bbu6nmoreka [JOK
https://lesson.edu.ru/04/09
54. Meramnsr IIA rpymimst 1 bubmmorexa [IOK
https://lesson.edu.ru/04/09
55. JKecTkocTh BOIEI 1 Bu6nnoreka LJOK
https://lesson.edu.ru/04/09
56. AmroMuHMIHA 1 Bu6nnoreka [JOK
https://lesson.edu.ru/04/09
57. AMdoTepHOCTb. 1 Bubmuoreka [JOK
https://lesson.edu.ru/04/09
58. Pemienue nenouek npeBpaiieHui 1 bubnuoreka [IOK
https://lesson.edu.ru/04/09
59. XKeneso. 1 bubnuoreka [IOK
https://lesson.edu.ru/04/09
60. Coeaunenus xxenesa (1I) u (1I1). 1 bubnuoreka [IOK
https://lesson.edu.ru/04/09
61. Kopposus 1 bubnuoreka LJOK
https://lesson.edu.ru/04/09
62. Metamtyprus 1 bubnuoreka LJOK
https://lesson.edu.ru/04/09
63. O0o0maroIMii ypoK 1 bubnuoreka LJOK
https://lesson.edu.ru/04/09
64. UToroBasi KOHTPOJILHAsI 1 bubnuoreka LJOK
padora https://lesson.edu.ru/04/09
65. XuMus ¥ OKpyKaroIas cpeja 1 bubnuoreka [IOK
https://lesson.edu.ru/04/09
66. O000I1IeH e 3HAHMI 33 KYPC 1 bubnmuoreka IIOK
OCHOBHOM IIKOJIBI https://lesson.edu.ru/04/09
OBIIEE KOJIMYECTBO UACOB 66

I10 ITPOI'PAMME
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Hopmbl oneHnBaHus y4eOHOro npeamera «XuMHus»

OneHka OTBETOB Yy4YalmMxcsli NMPU MNPOBeAeHUH YCTHOro ompoca QOueHka «5» craButcs B
CIIE/YIONIEM ciiydae: OTBET YYEHHUKA IOJIHBIH, CAMOCTOSITENbHBIN, MPABUIBHBIA, H3JI0KCH JTUTEPATypPHBIM
S3BIKOM B OIPEICIICHHOH JIOTMYECKOH TIOCIIEA0BATEIIbHOCTH, pAcCcKa3 COMPOBOXKIACTCS HOBBIMH
MpUMEepaMy; ydalluics OOHAPYKUBAET BEPHOE NMOHMMaHWE (U3NYCCKOW CYINTHOCTH PacCMaTPUBACMBIX
SIBJICHUW ¥ 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, JTa€T TOYHOE ONPECIICHUE M MCTOJKOBAHUE OCHOBHBIX
MOHATHH, 3aKOHOB, TCOPHH, MPAaBHILHOE OINpeAcicHre (U3MUSCKUX BEIMYMH, WX CIAWHHII U CIIOCOOOB
M3MEpEHUS; YUaIIWiCcs yMeeT NMPUMCHHUTH 3HAHWS B HOBOW CHUTYallMW TMPH BBIMOJHEHUU MPAKTHYSCKUAX
3aJlaHUi, 3HACT OCHOBHBIC IOHSATHS W YMEET OIECPUPOBATH HMMH IPU PEHICHUW 3a/1ad, MPABHILHO
BBITIOJTHSCT YEPTEKU, CXEMBI U TpaduKH, COMYTCTBYIOIIME OTBETY; MOYXET YCTAaHOBUTH CBSI3b MEXKIY
M3yYaeMbIM U paHee U3YUdEeHHBIM MaTepUAIOM IO Kypcy (M3HKH, a TAK)KE C MaTePHAJIOM, YCBOCHHBIM TIPH
W3YYCHUH JPYTUX MPEAMETOB; BIaJeeT 3HAHUAMU M yMeHHsIMH B o0beme 95% - 100% ot TpebGoBaHmii
MIPOTPaMMBI.

OuneHka «4» CTaBUTCSI B CJEAYIOIEM CJy4dae: OTBET YIOBICTBOPSET OCHOBHBIM TPEOOBAaHUSIM K
OTBETY Ha OIICHKY «5», HO COJCPKUT HETOYHOCTH B H3JIOXKECHUH (AKTOB, ONPEICICHUMN, MOHSITHH,
00BSICHEHUU B3aHMOCB5[3€I>i, BbIBOJaX U PCHICHUHU 3a1a4. HetouHocTH nerko HCIIPABJIAIOTCA IIPU OTBETC Ha
JOIMOJTHUTECIIBHBIC BOIIPOCHI; y‘IaH.[PIfICfI HC HCIOJB3YCT COOCTBEHHBIN IIaH OTBCTA, 3aTPYAHACTCA B
MPUBEJACHUN HOBBIX NMPUMEPOB, U NMPUMEHEHUHM 3HAHUM B HOBOWM CUTYaIlMH, Ca00 HCIOJB3YET CBS3HU C
paHee M3y4EHHBIM MaT€pUAIIOM U C MaTepUajoM, YCBOCHHBIM MPU HU3YYEHUU IPYTHX MPEeIMETOB; 00beM
3HaHUH 1 yMmeHui ydamerocs coctaBisitoT 80-95% ot TpebGoBaHMii IPOTrpaMMEL.

Onenka «3» CTAaBUTCSA B CJIeAYIOIIEM cydae: OONbIIas YacTh OTBETA YAOBICTBOPSET TPEOOBAHUAM
K OTBETY Ha OIICHKY «4», HO B OTBET¢ OOHAPYXHBAIOTCSA OTACIBHBIC MPOOCIBI, HE MPENATCTBYIOIINE
JaJIbHEHIIIEMY YCBOCHHUIO MPOrPaMMHOTO MaTepHalia; ydalluics OOHapyKMBaeT IMOHWMaHUE Y4eOHOTO
MaTepuaja TpH HEAOCTATOYHOW MOJIHOTE YCBOCHHUS TMOHSATHH WM HEMOCIICIOBATCILHOCTH HW3JI0KCHUS
MaTepuaga, yMeeT MPUMEHSATh IMOJYYCHHBIC 3HAHWS TPU PEIICHHH MPOCTHIX 3a1ad C UCIOJIb30BaHUEM
TOTOBBIX (OPMYJ, HO 3aTPYIAHSICTCS MPU PEHICHUH KA4YeCTBEHHBIX 3a7ad W 3a1ad, TPeOYIOIUX
npeoOpazoBaHuss (HOpMyN; ydYalIMWCS BIAACET 3HAHUSAMU U YMEHUAMH B oObeme He MeHee 80 %
COJICP)KaHUSI, COOTBETCTBYIOLIETO ITPOIPAMMHBIM TPEOOBAHUSM.

OneHka «2» CTaBUTCS B CJeIyIOIIeM Cjydae: OTBET HENPABUIbHBIH, MMOKAa3bIBACT HE3HAHUE
OCHOBHBIX MOHSATUH, HEOHUMAHNUE M3yYCHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBS3CH, HEYMEHHE padoTaTh C
y4eOHUKOM, peIlaTh KOJHMYCCTBECHHBIC M KAYECTBEHHBIC 3aJaud; YyYalllUKWCs HE OBJIaJe] OCHOBHBIMHU
3HAHUSIMHM ¥ YMECHHUSMH B COOTBETCTBHH C TPEOOBAHHMSIMH ITPOrPaMMBbI; yJaIllMUCs HE BIIAJCET 3HAHUSIMH B
o0beMe TpeOOBaHUI Ha OILIEHKY «3».

OueHka O0TBETOB y4alIMXCsl MPH NMPOBEeIEHUU CAMOCTOSITEIbHBIX U KOHTPOJIbHBIX PadoT:

Ouenka «5» craBuTCs B CIEAYIOIIEM CiTydae: pad0Ta BBIMOJHEHA TOJIHOCTBIO; C/IeIaH MEePEBO/T SIUHUIL
Bcex (usmuecknx BennuuH B «CH», Bce HeE0OXoJMMBbIE [aHHBIE 3aHECEHbI B YCIOBHUE, MPaBUIIBLHO
BBITIOJIHEHBI YEPTEkKHU, CXeMbl, TpaduKU, PUCYHKH, COMyTCTBYIOIINE PELICHUIO 3a/1ay, cAelaHa IMpoBepKa
110 HAaUMEHOBAHHUSM, IPABUIHLHO TPOBEJICHbI MAaTEMAaTHYECKHE pacueThl M JIaH IIOJIHBIA OTBET, Ha
KaueCTBEHHbIE U TEOPETUUYECKUE BOMPOCHI JIaH MOIHBIN, HCUEPIIBIBAIOIINN OTBET JIMTEPATYPHBIM S3BIKOM B
ONPENIETICHHOM JIOTMYECKOM MOCIEA0BATEIbHOCTH, YUalllUiCsl TPUBOJAUT HOBBIE IPUMEPHI, YCTAaHABINBAET
CBSI3b MEXKIY M3Y4aeMbIM U paHee M3YUYEHHBIM MaTepuajoM MO Kypcy (HU3UKH, a TaKKe C MaTepualiom,
YCBOEHHBIM MPU U3YyYEHUU APYTUX MPEAMETOB, YMEET MPUMEHUTh 3HAHUS B HOBOW CUTYallUM; yHalIUHCs
oOHapy)XMBaeT BEpHOE TMOHWMaHUE (UINYECKOW CYIIHOCTH  pacCMaTpUBAa€MbIX  SBIEHUN U
3aKOHOMEPHOCTEW, 3aKOHOB M TEOPHil, JA€T TOYHOE ONPEJEICHUE U MCTOJKOBAaHUE OCHOBHBIX MOHITHH,
3aKOHOB, TEOPHi, a TaKKe IMpaBWIBHOE OlpeneicHue (PU3NYECKHX BEIMYWH, UX E€IMHUIl U CIOCOOOB
HU3MEPEHUSL.



Onenka «4» craBuTcs B cjIeAyloleM ciay4ae: pa0oTa BbIIOJIHEHA MOJHOCTbIO WM HE
Menee uyeM Ha 80 % oT oObeMa 3ajgaHWsi, HO B HE MMEIOTCS HEIO0YEThl U HECYIIECTBEHHBIC
OMMOKK; OTBET HAa KAUECTBEHHBIE U  TEOPETHYECKHE BOMPOCHI  YIOBJICTBOPSET
BBHIIICTICPEYUCIICHHBIM TPEOOBAHUSIM, HO COJICPKUT HETOYHOCTH B H3JIOKEHUU (HaKTOB,
ompe/ieJICHUuM, MOHATHI, OObSICHEHUH B3aUMOCBS3EH, BBIBOJIAX M PEIICHUU 3a/1ay; y4dalluics
WCIIBITBIBAET TPYIHOCTH B NMPUMEHEHUHM 3HAHWI B HOBOW CHUTyalluM, HE B JIOCTATOYHON Mepe
WCIIOJNIb3YeT CBSA3M C paHee M3YyYEeHHbIM MATEpUAJIOM M C MaTepuajoM, YCBOCHHBIM IIpH
M3YYEHUU JPYTUX MPEAMETOB.

Ounenka «3» CTaBUTCH B CJeAYIOIIeM cydae: paboTa BBHIIIOJHEHa B OCHOBHOM BEpPHO
(0ObeM BBINIOJIHEHHOM YacTH COCTaBIsieT HEe MeHee 1/2 ot obmiero oowvema), HO JOMYIICHBI
CYIIECTBEHHbIE HETOUHOCTH; ydalluiicss oOHapyKMBaeT MOHMMaHUE y4eOHOIro Marepuaia Impu
HEJOCTAaTOYHOM IIOJIHOTE YCBOECHUS IOHATUH M 3aKOHOMEPHOCTEW; YyMeEeT IPUMEHSTh
IMMOJYYCHHBIC 3HAHUA NPU PCIICHHUU IMPOCTBIX 3aJad C HCIOJb30BAHUCM T'OTOBBLIX q)OpMyJ'I, HO
3aTPyAHACTCA NpPH PCIICHUHN KAYC€CTBCHHBLIX 3adad W CJIOXHBIX KOJWMYCCTBCHHBIX 3a1ad,
TpeOyromux nmpeodpazoBanus GOpMyII.

OneHka «2» CTaBUTCHA B CJeAyIOLIeM clydae: paboTa B OCHOBHOM HE BBITOJIHEHA
(oOBeM BBITIOJIHEHHOM 4acTu MeHee 1/2 oT obmiero oObema 3a/aHus); ydaluicsl MoKa3bIBaeT
HE3HAHHE OCHOBHBIX MOHATUHN, HENIOHMMaHUE HM3YYEHHBIX 3aKOHOMEPHOCTEH M B3aUMOCBSI3EH,
HE yMeeT pelniaTh KOJINYECTBEHHbIE U KaueCTBEHHbIE 3aJaUH.

OueHka 0TBETOB yYaIIMXCsl PU MPOBEICHUH J1A00PATOPHBIX padoT

OuneHka «5» cTaBuTCS B CIEAYIONIEM Cilydae: JJabopaTopHasi paboTa BBITIOJIHEHA B MTOJTHOM
o0beMe C COONIFOIGHMEM HEOOXOAMMOW TOCIeI0BATEILHOCTH TPOBEACHHUS OMNBITOB U
U3MEpEHUH; YdJaluicsi CaMOCTOSTEIbHO U pallMOHaJIbHO CMOHTHPOBAJl HEOOXOAMMOE
o0opynoBaHUE, BCE OMBITHl MPOBEN B YCIOBUAX M PEKHUMax, 00ECHEUMBAIOMIUX IMOTyUYCHHE
MPaBUJIbHBIX PE3YJIbTaTOB U BBIBOJOB; cOOM0Oqal TpeOoBaHUs 0€30MacHOCTH TPYAa; B OTYETE
MPaBMWJIBHO M AKKYpPaTHO BBIMOJIHUJ BCE 3alUCH, TaOJIUIbI, PUCYHKH, YEPTEXKH, rpaduku,
BBIYMCIICHUS; COCTAaBUJI YPaBHEHUS PEaKIU.

Onenka «4» craBUTCSl B CjelylolIeM cjy4dae: BbIIIOJHEHHE JaOOPaTOPHON pabOThI
YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OICHKY «5», HO YUYalIMiCs JOMyCTHI
HEZ0YEThl WIN HEerpyOble OMIMOKH, HE TIOBIUSBIINE HA PE3YJIbTAThl BBIIOJHEHHS paOOTHI.

Onenka «3» cTaBUTCA B CJeAylOleM cJydae: pe3ylbTaT BBIMOJHEHHONW YacTH
nabopatopHoil pabOThl TaKOB, YTO IO3BOJISET IMOJYYUTh MPABWIbHBII BBIBOJA, HO B XOJI€
MIPOBEJICHUS OMbITA U U3MEPEHHI €CTh CYIIECTBEHHBbIE OUIMOKH MpU HAMMCAHUHM YPaBHEHHI
peaKiuu.

OuneHka «2» CTaBUTCS B CJIeAYIOLIEM ciIy4dae: Pe3ylbTaThl BBITOIHEHUS J1a00paTOPHOM
paboThl HE MO3BOJIAIOT CAENAaTh MPABWIBHBIM BBIBOJ, U3MEPEHUS, BBIUMUCICHHS, HAOIIOICHUS
MIPOU3BOIMIINCH HEMIPABUIIBHO, YPABHEHUS PEAKIMil OTCYTCTBYIOT HIJIM UMEIOT TPyObIe OIIHOKH.

IHpumeuanus.

Bo Bcex crmyuasix olieHKa CHUXKAETCs, €CIIM YYSHUK He cOOoan TpeOOBaHUM TEXHUKH
0€30MacHOCTH MPHU MPOBEICHUM SKCIIEPUMEHTa. B Tex cimyuasx, KOrJa ydamuiics mokaszan
OpUTHHAIIGHBIM TOJXOJ K BBHITIOJHEHHIO pabOThl, HO B OTYETE COJAEpKATCAd HEIOCTATKH,
OIICHKAa 32 BBHITIOJHEHHE pPa0OThI, O YCMOTPEHHUIO YYHUTENs, MOXKET OBbITh MOBBIIICHA IIO
CPaBHEHUIO C YKa3aHHBIMU HOPMAMH.

TecToBBIi KOHTPOJIBb:

Lenpto TeCTOBBIX 3aJaHUN SIBJISIETCS BO3MOXKHOCTH BBISIBJICHMS 3HAHWUW, YMEHUH,
HaBBIKOB Ka&XJIOTO HCHBITYEMOr0, MO3TOMY B KayeCTBE HMHTEPIPETALUOHHON CHUCTEMBI
OTCUETAa HCIOJIb3YyeTCd KOHKPETHas MJsl OMNPEICIICHHOW BO3pPACTHOM TpYNIbl yYalluXcs
o0nacTh coep KaHus JAHHOTO YU4eOHOTO MpeaMeTa.



3aanus TECTOB Pa3padOTaHbI B IBYX GopMax:

1. 3akpbIThie 3amaHus (3aJaHUsi C BBIOOPOM OTBETOB, MPH KOTOPHIX HCIBITYEMbIH
BBIOMpAeT MpaBWIbHBIA OTBET M3 4YKCJa TOTOBBIX, NMpHJAracMbiX B 3aJaHUM TecTa (Kak
npaBuiio 2-4 BapuaHTa).

2. OTKpBITBIC 3aaHus (3aJaHs], B KOTOPBIX UCTIBITYEMbIH caM (hOpPMYIIUPYET OTBET).
[Ipu TecTupoBanuy Bce BepHbIe OTBETH OepyTes 3a 100%, Torna oTMeTKa BBICTABIISIETCS B COOTBETCTBUU
¢ Tabnuneit:

IMpoueHt BBIIOJIHEH U OTMeTKa

3aaHusl

95% wu Oostee OTJINYHO

75-94%% XOPOIIIOo

50-74%% YJIOBJICTBOPUTEIILHO
menee 50% HEYIOBJICTBOPHUTEITBHO

Ilepeyenb ommoOok I'pyObie ommoOKM:

- HE3HAHHWE OIpEeNeJIeHU OCHOBHBIX TOHSATHI, 3aKOHOB, TIPaBUJ, OCHOBHBIX
MOJIOKEHUN Teopuu, Gopmys, OOMIETPUHATHIX CHMBOJIOB 0003HAUYCHUS (PU3NYECKUX BEITUYHH, €IUHUIL
WX W3MEPEHUS,;

- HEyYMEHUE BbIIETUTh B OTBETE INIaBHOE;

- HEyMEHHE NPUMEHATh 3HAHUS Ul pelleHus 3a7ad U OOBSCHEHUS (PU3MUECKUX
SIBIICHUN; HEMpPaBUIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI 33aJaud WM HEBEpHbIE OOBSICHEHHS XOJa ee
pellleHys; He3HAaHHE MPUEMOB PEIICHUs 33a/1ay, aHAJIOTWUYHBIX paHee pElIeHHbIM B Kiacce, OIIHNOKH,
MMOKA3bIBAIOIME€ HENPaBUJIbHOE IMOHUMAHHWE YCIOBHS 3a/Jauyd WIM HENPAaBUWIBHOE MCTOJKOBAHHE
peuieHus;

- HEYMEHHE YUTaTh U CTPOUTH TpaduKy U MPUHIUIHATIBHBIE CXEMBIL;

- HEYMEHHE MOATOTOBUTH K paboTe yCTaHOBKY WM J1abopaTopHOe 000pYAOBaHHE,
IIPOBECTH OTIBIT, HEOOXOIMMBbIE PaCUeThl, WJIM UCIIOJIb30BATh MOJIyYeHHbIE JAHHbBIE JJISl BHIBOJIOB;

- HEOpeKHOE OTHOILIEHHE K J1abopaTOpHOMY OOOPYAOBAHUIO U U3MEPHUTEIbHBIM

npudopam;

- HEYMEHHE OTIPENICIIUTh MOKa3aHUE N3MEPUTEIBHOTO IPUO0pa;

- HEYMEHHUE COCTABIIATh YPABHCHUS PEAKIINH, DIICKTPOHHBIN OallaHC;

- HapylieHne TpeOOBaHWK TpaBWI  0OE30MAaCHOTO  Tpyla TMPH  BBITIOJTHCHUH
IKCTICPUMEHTA.

Herpy0Onbie ommoOxu:

- HETOYHOCTH  (OPMYJIUPOBOK, OIPEHCICHUHN, TOHATHH, 3aKOHOB, TEOPHIA,
BbI3BaHHbBIC HEMOJHOTOW OXBaTa OCHOBHBIX NMPH3HAKOB OINPEIEIIIEMOr0 MOHSATHUS, OIIUOKH, BhI3BAHHBIC
HECOOJIIOJICHUEM YCIIOBUH MPOBEJICHUN OTIBITA WA U3MEPEHUIA,

- OIIMOKK B YCIOBHBIX O003HAYEHHSIX Ha MPUHIMUIHUAIBHBIX CXeMax, HETOYHOCTHU
yepTexeit, rpadukoB, cxem;

- MPOIYCK WM HETOYHOE HANMCAaHUE HAMMEHOBAHUH eIMHUI] (PU3UIECKUX BETUUHH;

- HEepalMOHAIBHBIN BBIOOP XOAa PELICHHUS.

Henouersr:

- HEpallMOHANbHBIE 3alMUCH TPH  BBHIYMCICHUSX, HEPAlMOHAIBHBIE  PHEMbI
BBIYHCIICHUH, MPEOOpa30BaHU U pELICHH 3a/1a4;

- apudmernueckue OMMOKH B BBHIYMCICHUSIX, €CIH ATH OIIMOKH Tpy00 HE MCKaXKaIoT
PEAIbHOCTh MOJTYYEHHOTO Pe3yIbTara;

- OTJIeIbHBIE MOTPEITHOCTH B (JOPMYITHMPOBKE BOMIPOCA UITU OTBETA,

- HeOpeKHOE BHIMIOTHEHHE 3aIliCel, UepTexkei, cxem, TpaduKoB;

- opdorpaduyeckre v MyHKTyallMOHHBIE OITUOKH.
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