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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 oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE (enepabHOU
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUH TPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYeHHS,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMUXCS CpPEACTBAMHM YyueOHOro MpeaMeTa, yCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IIPELyCMATPUBAET paclpeesieHue ero 1o Kiaccam U
CTPYKTYpUPOBAHUE I10 pa3jiejaM U TeMaM IIPOorpaMMbl IO XUMUH, ONIPEIENseT KOJINYECTBEHHbIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COACPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaessieT BO3SMOXKHOCTH peaMeTa Jis
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHOM 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 YUYEOHOIO COJIepIKaHusl.

3HaHME XUMUU CIIY>)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33pEHUSI 00YYaIOIIErocs, ero
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLIUU BEIIECTB B PUPOJIE, O MYTIAX
peuieHuss TIO0ANBHBIX MPOOJEM YCTOWYMBOTO PAa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJBTYPbI JITYHOCTH, €€ 001IeH 1 PyHKIIMOHATBHOU IPAMOTHOCTH;

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

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 OTHOIIGHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyyJaronuxcs.

JlanHble HampaBlieHUs B OOy4YEHHWH XUMHUHU 00eCredyMBarOTCS CHEUUKON colepskaHus
y4eOHOTO TIpeaMeTa, KOTOPBIN SBISETCS TEeNarorMueckd aganTHPOBAHHBIM OTPaKEHHEM
0a30BOI HAYKU XMMHUU Ha ONPEICTIEHHOM dTarie e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIETO OOpa30oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00y4JarIIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMHHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJICTHHBIX 3HAUUMBIX TIOHITHI OPTraHNYECKON XUMHH.

CtpykTypa comepaHus MPOrpaMMbl MO XHUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ maydeHuro. CoaepkaHue CKJIAABIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPTraHW30BaHbl IO TPUHIIMITY IOCJIEI0BATEILHOTO PAa3BUTHs 3HAHWM HAa OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

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

— Ilepunonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUsI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIEKTPOIUTUIECCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE ASMIIMPHUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OIHOTO YPOBHS K JApPYroMy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYUYEHHS U3yYaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XHMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
NPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxarouii Mupy», «buonorus. 5—7 kiacce» U «Pusmnka. 7 Kiacc».

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHKUE 3HAHUH OCHOB XUMHUUECKONW HAYKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3afaya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GOopMHpPOBaHMM W Pa3BUTHM T[IO3HABATEIBHBIX YMEHHH M WX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

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

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

— HAaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMAaTHYECKOe MpUOOLIEHHE OO0ydYaroluxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(OpMHPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH M OLICHHWBATh SIBJICHUS OKPY’KAIOIIETO MHUPA, UCHOJb3YS 3HAHUS 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 3HAHUHU JUI BBIPAOOTKU SKOJIOTMYECKU IIEJIeCOO00pa3HOro MoBelIeHHs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpenbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHHIO
Ha OCHOBE YCBOGHHS OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUINIETO0 00yUeHHUS.

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



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJIOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperaTHoe cocTosiHue BeuiecTB. Ilonsitue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pasienieHus cMeceil.

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

Xumnueckasi (opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHMX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENNbHAA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monb. MomsipHas macca. B3auMOCBs3b KOJIWYECTBa, MacChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacuérsl mo popmynaM XUMHUYECKUX COCTUHEHUH.

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

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0#, mpaBmiaMu paboThl B jabopaTropuud U mpuéMaMu
oOpareHusi ¢ JIabOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCaHUE (PU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BELIECTB, HaOM0AeHHEe (PU3UUECKUX (TIJIaBJIeHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
U ONHMCAaHWE T[PU3HAKOB IMPOTEKAHHWA XUMUYECKUX peakuuid (pas3jioKeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3aMMOJCHCTBHE jkeie3a ¢ pactBopoMm coinu memu (), m3ydenue cmoco6oB
pa3ieNieHusT CMeceil: ¢ TMOMOIIBI0 MarHuTta, (UIbTPOBAHHE, BHIAPUBAHHUE, IUCTHIUISAINS,
Xxpomatorpadus, TMpOBEIEHUE OYUCTKH MOBAPEHHOM CcOJM, HaONIOIeHHEe U  ONHCaHue
pe3yabTaTOB MPOBEJICHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MacChl, CO3/1aHUE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

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).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIyd4eHHsS KHCIOpoJa B Jlaboparopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — aloTporHas MOAU(PHUKAIUS
KHCIIOpO/1a.

TermnoBoit >(hdexT XuMHUYECKOW peakIHH, TEPMOXUMHUYECKHUE YpaBHEHHUS, 5K30- H
SHAOTEpPMUYECKUE peakuuu. TomauBo: yroiab M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHJIEHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOT'O CIIOS.

Bogopon — »snemeHT u mpocroe BemlecTBO. Haxoxaenwe Bojgopona B MPHUPOJE,
¢du3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0b! omy4eHus. Kucnotel u conu.

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

®usnyeckue cBoicTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HackimeHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HeHHe NpUPOAHbIX Boj. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanust uHeopranmyeckux coeauHeHnid. Oxcuasl. Knaccudukamus OKCHIOB:
cojieoOpa3zyroiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu0B. DU3nyecKkre U XMMHUecKHe cBoiicTBa okcu10B. [lonmydueHne okcuaoB.
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OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUYECKUE
cBoicTBa KUCHOT. Pan akruBHoctn metaiioB H. H. bekerosa. [lonyuenue kucior.

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

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpPE/ICNICHUE COAEPKaHUs KUCIOpoAa B BO3JyXe, MOIyYeHue, coOupaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3ZHMKHOBEHUS M IMPEKpaIICHUs] TOpeHus (Moxkapa), 03HAKOMIJICHHE C
oOpa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, IOJydeHUE, COOMpaHHE, PACIIO3HABAHUE U
U3yYeHHE CBOWCTB BOAOpoAa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, uccaeaoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHUE OOPA3I[0B HEOPraHMYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METaslaMH,
peaKuMii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTraHUYECKUX COEAUHEHMIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xummuuyeckux djementos . U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKasl CBA3b. OKUCJIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Trpymnmax
CXOHBIX JIEMEHTOB (IIETOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbl, UHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THUIPOKCHIBL.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucrema xumuueckux osnemeHrtos [J[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIbI SJIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX snaep. M3oromsl. DOnexktponsl. CrpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa MO €ro IOJIOKEHUI0 B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYyINaM U Mepruoam.

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

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

Crenenb  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchb
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenmn:

HM3ydeHrue oO0pas3IloB BEMIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE THUIIPOKCHIA
LMHKA C pacTBOpPamMHu KUCIOT M IIEJIOYed, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOMIUX TPUMEPDI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKINH (TOpEeHNe, PEaKIIUU Pa3IOKCHHS, COSTUHEHNS).
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Meosrcnpeomemmwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€ MPU U3YUYEHUU XMMMHU B § KJacce OCYLIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHI,
ABJIAIOIMXCSI CHCTEMHBIMHU U1l OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'0 LIMKIIA.

OO0mue ecTecTBEHHO-Hay4yHbIe MOHATHS: HAy4YHbIH (HaKT, THUIIOTE3a, TEOPHsl, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHMJ, H30TOIBI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUU 3apsl, BEUIECTBO, TeJO0, O0bEM, arperaTHoe
COCTOSIHWE BEIIECTBA, a3, (hU3MYECKHE BEIWYHMHBI, CIUHUIBI M3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOPHbIE MOPOJbL, IOJE3HBIC
MCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepnonnueckuii 3akoH. Ilepmoanueckass cucrema xumudeckux siaemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kajus, KaJbLUS U HUX COCAUHEHUNH B COOTBETCTBUHU C
MI0JIO’KEHUEM 3JIeMeHTOB B [leprouyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON pPEIETKH U BHUJAA XUMUYECKOU
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, IeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX PEakIui MO pa3NUYHbIM MpHU3HaKaM (TI0 YUCITY U COCTaBY
Y4aCTBYIOUIMX B pEaklUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
SH/IOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUSI.

[TonsitTne o ckopoctu xumuueckoi peakuuu. IlonsTHe 06 0OpaTHMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DPakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U MOJI0KEHNE XUMUUYECKOTO PaBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DNEKTPOJIUTHI U HENEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHW3M JAHMCCOLMAlMM BELIECTB C pa3IMYHbBIMM BHJAMHU XHMHMUYECKOH CBS3H.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIEKTPOIUTHI.

Peakuiuu moHHOro o6MeHa. YCIIOBHsI NPOTEKaHUs peakiMii HOHHOTO OoOMeHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCIOT, OCHOBAaHWW M COJEH B CBETE
npeCcTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HOHBI
[TonsiTHE O THIPONIH3E CONEN.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYECKUX BEIEeCTB —
METAIJIOB M HeMeTauioB (rpadura u anmasza), CIOXKHBIX BEHIECTB (XJIOpHIa HATpuUs),
UCCJIEIOBAaHHE 3aBUCHMOCTH CKOPOCTH XHMHMUECKON peakIuu OT BO3IACHCTBHS pa3IMYHBIX
(bakTOpOB, MCCIEI0BAaHUE IJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, Ipolecca AMCCOLHAINN
KHUCJIOT, IIeio4Yed W cojeil (BO3MOYKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEJECHUE
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OTIBITOB, WLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHUs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE
ocajZika, BBIACNCHHE Tra3a, 00pa3oBaHME BOJbI), OIbITOB, HWUIIOCTPUPYIOIIUX TMPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (ropeHue, peakuuu pasioXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMeTaJuibl M UX COeUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
miesoyamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IIOJIyYEHUE,
npuMeHeHue. JlefcTBre XJj1opa U XJIOpOBOJOPO/a Ha OPraHu3M YesloBeka. BaxHelime xjiopuabt
U X HaXOX/ICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 531eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
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 KuCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(oOme Kak MPENCTaBHTENS Kilacca KHUCIOT W crenudpuueckue). XUMHUYECKHE pPEeaKIny,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a IMoyydeHus cepHoil KucnoTsl. Ilpumenenue
cepHoll Kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklius Ha cyib(aT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B mpupone. XUMHUECKOE 3arpsi3HEHHE OKpYJXKarolled cpebl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC OXKAH, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHUCICHMs. A30T, paclpoCTpaHEHHE B MpHUpoJe, (U3NYEeCKUe WU
XUMHYeCKHe cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUaK, ero GU3N4ecKue 1 XMMUIECKHE
CBOWCTBA, MoylyyeHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHE CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peaknuss Ha MOHBI aMMOHUS. A30THas KUCIIOTa, €€ IMOJydeHHe,
¢usnyeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHEe OKpY’Karollel Cpeibl COeIMHEHUSIMU a30Ta (KUCJIOTHbIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amIoTpoIHblE MOAUPUKALNN
docthopa, puzndyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBa, mosryueHue. lcmomp3oBanue QocdaroB B KadecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakrepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIepoJ, alUIOTPOMHbIE MOIU(BUKAIIMH, PACIIPOCTPAHEHUE B
npupoe, pusmueckre u XuMUIecKne cBoicTBa. Ancopoums. KpyroBopotT yriiepoaa B mpupoe.
Oxcunpl yriaepona, ux GpU3N4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTy4eHHe U TPUMEHEeHHEe. DKOJIOTHYeCKUe MPoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL. ~ Vcronb3oBaHue  KapOOHAaTOB B ObITY, MeEAMIMHE,
MIPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUAX Yriepoja
(MeTaH, STaH, STHICH, AalETWICH, O3TaHOJ, DIUICPUH, YKCycHass Kkuciota). [IpupomHbie
UCTOYHUKU YIJI€BOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX MepepaboTKu
(6eH3uH), UX POJb B OBITY W MPOMBINIICHHOCTH. [IoHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YyIJIeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COSAMHEHHH.
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Kpemunii, ero ¢usuveckue M XUMHUYECKHE CBOWCTBA, TIOJyYCHHE W TPUMCEHEHHE.
Coenunenuss kpemuusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHUEBOM kucioTe. CUITUKATHI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIILIIEHHOCTH. BaxHeiimue
CTPOUTEIIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€30MMacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHO JKU3HHU.

Xumuueckuii IKCnepumenmn.

U3y4YeHHE 00pa3ll0B HEOPraHUYECKUX BEIECTB, CBOMCTB COJISIHOM KHUCIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MUECKue U XUMHUYECKHE CBOICTBA raJIoT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJCOMATEPUANIOB), O3HAKOMJIGHHE C OOpasliaMu XJIOPUIOB (TaJIOT€HHUIOB),
O3HAaKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOJeHUWEe Tpouecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYeHHUE XUMUYECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakiMu Ha cyib(ar-uoH W HAOIOJEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKE BUACOMATEPHAJIOB), 00pa3liaMi a30THBIX B (PochOpHBIX yAOOpEHHIA,
nojlyueHue, coOupaHue, pacro3HaBaHHE W U3YYEHHE CBOMCTB aMMuaka, IpOBEICHHE
KAYeCTBCHHBIX peEaknuid Ha HMOH aMMOHUsA U Qocdar-noH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUCOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALTMYECKUX PEHIETOK anmasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJy4YeHHE, COOMpPaHHe, paclio3HaBaHUE
U U3yYCHHE CBOMICTB YIJIEKHCIOTO rasza, MPOBEJCHHE KAYeCTBEHHBIX peakiuil Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Y4YEHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/ay Mo Teme «Bakuelmiue
HEMETaJUIbl 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. Meraumueckasi CBs3b M METATMYECKas KpUCTAJUTMYECKast
pemeéTKa. DIEeKTPOXUMHUYECKUU Pl HampsHKeHUH MeTauioB. DU3MYEeCKHe U XUMUYECKHE
cBoicTBa MeTauioB. OOmuMe crocoObl MOJy4eHUsT MeTaylIoB. [oHsATHE O KOPPO3UM METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ MPOMBIILICHHOCTH.

[[{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 TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAVIOB U UX COCTUHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KalbLUi: nonokeHue B Ilepuoamueckoit
cucreme xumuyeckux snemeHToB [[. WM. MeHneneeBa, CTpOEHHME MX aTOMOB, HaXxOXJICHUE B
npupoje. Puznueckue U XMMUYECKUE CBOMCTBA MAarHus U Kanblus. BakHeimue coeanHeHUs
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpoeHHUE aToMa, HaxoXJaeHue B mpupojae. Pusndyeckne U XUMHUUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucrtemMe XuMuU4eckux i3nemeHtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJeHUE B mpupoae. Ouznyeckrue U XUMHUYECKUE CBOMCTBA
xenesza. Oxcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C O00pa3llaMM METa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
M3Y4Y€HUE Pe3yJbTAaTOB KOPPO3UH METAUIOB (BO3MOXXHO MCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUs C BOAON (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUs Keje3a B
KUCIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEpUAOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, UHKa, xene3a (1) u xenesa
(1), meau (1), HaGMrOICHHE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HAaTPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIB30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THUIPOKCUJA LIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHs 4 OKpYsKamoas cpeaa

BemiectBa u Marepuaibl B MOBCEIHEBHOW KHU3HU YelloBeka. be3omacHoe ucmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momois mpu XUMHYECKHX OOTax H
OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKPYXKarollel cpebl (MpeaenbHas TOMyCcTUMasi KOHLEHTPALUs
BeulecTs, gainee — [1/1K). Ponp Xxumuu B pelieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii Ixkcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MOJUMEPHBIE MATEPUAIBI).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCyIIECTBIISICTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIBHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHITHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUIHOCTh,  HAONIONEHUE,  DKCIICPHMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOIEIIb, IBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUI 3apsj, TMPOBOJAHHMKH, MOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3MUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKocucTeMa, MUHEpATbHBIE YIOOpEHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUWU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJbTAaThl OCBOEHHUS INPOrpaMMbl OCHOBHOI'O OOILEro o0Opa3oBaHUs
JOCTHTAIOTCSl B Xoie OOydeHHs XHMHUHM B €OUHCTBE Y4YeOHOW M BOCHHTATEIbHOU
NESTEIbHOCTH B COOTBETCTBUHM C TPAJUIMOHHBIMM POCCUHCKUMH COLMOKYJIbTYPHBIMU U
TYyXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH, NPUHATHIMA B OOIIECTBE MpPaBWIAMH M HOPMaMHU
MOBEJICHUSI U CIOCOOCTBYIOT IpoOLleccaM CaMOIIO3HAHMS, CaMOPa3BUTUSA M COLMAIM3ALMU
00ydJaromuxcsl.

JIMYHOCTHBIE pe3yJIbTaThl OTPa)XKat0T I'OTOBHOCTh OOYYaIOLIMXCSl PYKOBOACTBOBATHCSA
CHCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMI M PaCIIMPEHUE OIbITA JEeSITeILHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOT'O OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACJIEJHIO, TIOHUMAaHHUS 3HAYCHHUS XUMHUYECKOW HAyKH B KHU3HH COBPEMEHHOTO
o011ecTBa, ClIOCOOHOCTH BIIa/IETh JOCTOBEPHOM MH(OpMaIuei 0 nepeaoBbIX JOCTHKEHUSIX U
OTKPBITUSIX MUPOBOM U OT€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOHCTBE MUpPa U OOLIECTBA;

2) rpa:kIaHCKOT0 BOCIIMTAHMS:

IPEJCTABICHUS O COLMAIbHBIX HOPMAax M HPaBUIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUICKTHBE,  KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
yueOHOMCCIIeI0BATeNbCKOM, TBOPYECKOM M ApPYruX BUAAX JEATEIbHOCTH, TOTOBHOCTHU K
pa3zHoO0Opa3HON COBMECTHOM NESTEIBHOCTH NPU BBHIIIOJHEHUH YYEOHBIX, TTO3HABATEIBHBIX
3aja4, BBINOJHEHUU XUMMUYECKMX OSKCIIEPUMEHTOB, CO3JaHMHM Y4YEeOHBIX IPOEKTOB,
CTPEMJICHMsI K B3aWMOIIOHMMAHHUIO M B3aUMOINOMOIIM B TMPOIECCe OTOM y4ueOHOU
NesITeIbHOCTH, TOTOBHOCTH OLICHHBATh CBOE IOBEJICHHE M IOCTYIKU CBOMX TOBapHILIEH C
MO3UIIMY HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIIEACTBUH IMTOCTYIIKOB;

3) EHHOCTH HAYYHOIO MO3HAHMS:

MHUpPOBO33PEHUYECKHE TPEJICTABICHUS] O BEIIECTBE M XHMHUYECKOH peakKIuy,
COOTBETCTBYIOILIIE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOIINE OCHOBY IS
MOHWMaHMs CYIIHOCTH HAyYHOH KapTUHBI MHpA, TMPEICTaBIEHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOJbI, B3aHUMOCBS3SX YEJIOBEKAa C MPUPOAHOHN cpenoi, o
POJIM XMMHH B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJY4YEHHE HOBBIX 3HAHUM 1O XUMHH,
HEOOXOUMBIC Uit OOBSICHEHWs HAOJIIOAAEMBIX TIPOIIECCOB M SIBIICHWI, MO3HABATEIBHOM,
MH(POPMAIIMOHHON M YMTATEeNbCKOM KyJIbTYyphbl, B TOM YHCIIE HAaBBIKOB CaMOCTOSITEIbHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JMTEPATypOH, JOCTYIMHBIMH TEXHHYECKUMHU
cpeAcTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH;

MHTEpEC K O0YyUEHUIO U MMO3HAHUIO, JIF0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTD K
caM000pa30BaHMUIO, MPOEKTHOM M HCCIEeN0BATEIbCKON JIEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HATPABICHHOCTH M YPOBHS 0OYy4EHUS B TAIbHEHIIIEM;

4) popMupoOBaHHUSA KYJIbTYPHI 310POBbS:

OCO3HAaHHME IIEHHOCTH >XH3HH, OTBETCTBEHHOTO OTHONICHHS K CBOEMY 3/I0POBBIO,
YCTQHOBKHM Ha 3/I0pOBBI 00pa3 >KW3HH, OCO3HAHUE IMOCIEICTBUI W HENPHUITHE BPEIHBIX
npuBbIYEK (YNOTPeOIeHUs alIKOrojsl, HAPKOTUKOB, KypEeHHUs ), HEOOXOJUMOCTH COOII0OICHUS
NpaBuUi 0€30MaCHOCTH MPHU OOPAIEHHH C XMMUYECKHMHU BELECTBAMU B OBITY U peaslbHOU
KHU3HH,

5) TpynoBOro BoCHUTAHUS:
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UHTEpEC K MPaKTHUECKOMY H3yuYeHHIO Ipodeccuii M Tpyda pa3iIddHOro poja,
YBOXEHUE K TPYLy M pe3yJbTaTaM TPYIOBOH JAEATEIBHOCTH, B TOM YHCIE Ha OCHOBE
IIPUMEHEHMs] TPEAMETHBIX 3HAHMM 10 XUMHMM, OCO3HAaHHBIH BBIOOP MHIMBUAYaAIBHON
TPAaeKTOPUH MPOJIOIDKEHUS 00pa30BaHMs ¢ yUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX MHTEPECOB M NOTpeOHOCTEeH, ycnemHod npodeccHoHaIbHON
JESITEeIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh aJalNTHPOBATHCS B
po¢ecCUOHATILHOM Cpejie;

6) 9KOJIOTNYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKU 11eJIecO00pa3HOe OTHOLIEHHE K IMPHpOJie KAaK HMCTOYHMKY >KM3HM Ha
3emJie, OCHOBE €€ CYIIeCTBOBaHMS, IOHMMAaHUE EHHOCTH 3/J0POBOTO M 0€30MmacHoro oopasa
KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY U ICUXUYECKOMY
3JI0POBBIO, OCO3HAHHUE IEHHOCTH COOIIOICHUS MPaBMII OE30MIaCHOTO IMOBEACHUS IPU paboTe ¢
BELIECTBAMM, 4 TAKXKE B CUTyalUsX, yTPOKAIOUIMX 3J0POBBIO U JKU3HU JIIOJCH;

CIOCOOHOCTH HPUMEHSTh 3HAHMS, MOJIyYaeMble MPH MU3YyUYCHUH XUMHH, IS PEIICHUS
3a/a4, CBS3aHHBIX C OKPYJKAlOWEHd MPUPONHOM CpeNoW, [UIsl NOBBILICHHUS YPOBHS
9KOJIOTMYECKON KYJbTYPbl, OCO3HAHUS IVI00ATLHOIO XapakTepa HKOJIOTMUYECKUX MpoOieM U
IyTed UX PELIEHUs MOCPEICTBOM METOJOB XUMHH, JKOJIOIMUECKOTO MBIIUICHUS, YMEHUS
PYKOBOACTBOBATHCS UM B II03HABATEIIbHOW, KOMMYHUKAaTUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B coctaBe MeTtanpeaMETHBIX PE3yJIbTaTOB BBLACIAIOT 3HAYMMbIE 171 GOPMHUPOBAHUS
MHUPOBO33pEHUS O0IleHaYYHbIE TOHATHS (3aKOH, TEOpUs, IPUHIIUII, TUIIOTE3a, (pakT, cucrema,
MIPOLIECC, AKCHEPUMEHT U JIPYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAyUYHBIX
yueOHBIX IpeaMeTax M IO03BOJIAIOT HAa OCHOBE 3HAHMU W3 3THX HpPeaMeTOB (OpMHPOBATH
MIPE/ICTAaBICHHE O LIEIOCTHON HAayYHON KapTHHE MHUpA, U YHUBEpCAJIbHbIE YUeOHbIE JEHCTBUS
(mo3HaBaTenbHBbIE, KOMMYHUKAaTHUBHBIE,  PETYJSATUBHBIE), KOTOpbIE  O0ECIEYHBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIBHOMY IUIAHUPOBAHHIO M  OCYIIECTBIICHHUIO
yueOHOI e TeTbHOCTH.

Ilo3naBaTebHBIE YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

Ba3zoBble Jloru4eckue AeiicTBUA:

YMEHHsI MCIOJIb30BaTh IPUEMBI JIOTMYECKOTO MBINUICHWS IIPM OCBOCHUM 3HAHWIL:
pacKpbIBaTh CMBICT XHWMHYECKHUX TOHATHH (BBIACNATh HUX XapaKTEpHblE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYIMMHM TIOHATHUSMH), HCIHOIb30BaTh MOHATUSA JUIS
OOBSICHEHUS! OT/AEIbHBIX (DAaKTOB U SBJICHUH, BBHIOMpPATb OCHOBAaHHMS W KPUTEpPHUU IS
KJIacCU(UKALMK XMMHUYECKUX BEIIECTB U XMMMUYECKUX PEaKlMi, yCTaHAaBIMBAaTh MPUYMHHO-
CIIEZICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU H3YUCHMs, CTPOMUTH JIOTMYECKHE DPACCY>KACHUS
(MHIyKTUBHBIE, IeTyKTUBHBIE, IO aHAJOTHH), AeJIaTh BBIBOJbI U 3aKIIIOUEHHUS;

yMEHUE MPUMEHATH B MPOLIecCce MO3HAHMS MOHATHUS (TIPeIMETHBIC U METaIpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENIN, UCIOJb3YEMbIE B XUMHH, NMPEOOPa30BbIBATh HIMPOKO
IpPUMEHSIEMbIE B XHMMHUM MOJICJIbHBIE TMPEJICTaBICHUS — XUMMYECKMH 3HaK (CHMBOJI
3JIEMEHTa), XUMHUYecKas (QopMmyjia M ypaBHEHME XMMUYECKOW peakluu — MpU pelIeHUu
yueOHO-1T03HaBaTEIbHbIX 33/1a4, C YYETOM 3THX MOJAEIbHBIX NPEACTaBICHUH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU U3y4aeMbIX 00BbEKTOB — XUMUUYECKUX BELIECTB U
XMUMHUYECKUX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYUHHO-CIIEJICTBEHHBIE CBS3H
Y IPOTUBOPEYMS B U3YUAEMBIX ITPOLIECCAX U SBIICHUSX.

ba3oBble uccienoBaTe/IbCKUE NeHCTBHA!

YMEHHE UCIOJIb30BaTh NOCTABJICHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA NIO3HAHNUs, a
TaK)k€ B KauecTBE OCHOBBI JIsi (OPMHUPOBAHHS THUIIOTE3bI MO MPOBEPKE MNPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUH;

NpUOOpETeHNe OMNbITa MO MIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEICHUIO YUYEHUYECKHX
AKCIIEPUMEHTOB, YMEHUE Ha0II0AaTh 32 XOJA0M MPOIECcca, CAMOCTOSITENIbHO MTPOTrHO3UPOBATh
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€ro pe3ynbTaT, (OpMyIHpoBaTh OOOOLIEHHS M BBIBOJBI 110 pPE3yJlbTaTaM IMPOBEIEHHOIO
OTBITA, UCCIIEIOBAHMSI, COCTABISATh OTUET O IPOJICIaHHOM padoTe.

PabGora ¢ nundopmaumeii:

yMEHHUE BBIOMpaTh, aHAJU3UPOBATh W HMHTEPIPETUPOBATH HWH(GOPMAIMIO PA3IUYHBIX
BUJIOB U (hOPM NIPEICTABICHHUS, IIOTYYaEMYI0 M3 Pa3HbIX UCTOYHUKOB (HAy4HO-IIOIYJIsIpHAst
JUTEepaTypa XUMHUECKOTO COJIEp)KaHUs, CIpaBOYHbIE IocoOus, pecypcel HMHTepHera),
KPUTHYECKH OLIEHNBATh IPOTUBOPEUNBYIO M HEJIOCTOBEPHYIO HH(OPMALIHIO;

yMEHUE TMpPHUMEHATh pa3JIMYHble METOABl U 3alpochl MNpHU TIOUCKE U OTOOpe
nHGOpMALlMd U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX I BBIIOJIHEHUS Y4EOHBIX U
MO3HABATENBHBIX 33/7a4 ONpPEACNEHHOTO THWIA, MPHOOpETeHHWe OmblTa B 00JIacTH
UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH, OBJIaJieHHE KyJIbTYpOou
aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BBIOMpPATH
ONTUMAJIbHYI0 (OpMY IpeACTaBIeHUs MH(GOPMALMK U WUIIOCTPUPOBATh pellaeMble 33aJaul
HECJIO)KHBIMU CXEMaMH, IUarpaMMaMu, IpyruMu popMaMu TpaduKi 1 UX KOMOWHAIMSIMU;

YMEHHE HCIOJIb30BaTh U aHAIM3MPOBATH B Ipoliecce yuyeOHOM M ucciienoBaTeabCKON
NESTeIbHOCTH HWH(POPMALMUIO O BIHUSAHUU IPOMBIIUICHHOCTH, CEIBCKOTO XO3MHWCTBA H
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIEH IPUPOJHON CPELIBI.

KomMmyHukaTHBHbBIEe yHHBepcaibHbIe y4eOHbIe 1eiCTBUSA:

YMEHHUsS 3a/1aBaTh BOIPOCHl (B XOA€ AMaiora M (MiaM) AMCKYCCHH) IO CYIIECTBY
o0cyxmaeMoil TeMbl, (HOPMYIHPOBATH CBOHM NPEAJIOKEHHUS OTHOCHTEIBHO BBITIOJTHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHHS TPEACTaBIATh MOJIYUYEHHBIE PE3yJibTaThl [MO3HABATENbHON JIE€ATEIbHOCTH B
YCTHBIX UM IIMCBMEHHBIX TEKCTax; JejaTb IPE3CHTALMI0 PE3YJIbTaTOB  BBIOJHEHUS
XUMHYECKOTO JKCIepuMeHTa (7ab0paTOpHOTO  OMbITa, JIA0OpaTOpPHOW  PabOTHI IO
HCCIIEIOBAaHHIO CBOICTB BEIIECTB, y4€OHOI'O IIPOEKTA);

yMEHHS Y4EOHOTO COTPYJIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABATEIbHOU
U HUCCIIeI0BATENILCKON JIEATENPHOCTH NPU PEIICHUHM BO3HUKAIOLIMX IMpPOOJeM Ha OCHOBE
yuéra OOMIMX HHTEPECOB M COTJIACOBAHUS MO3UIMH (00CYXIeHHs, OOMEH MHEHHUSIMH,
«MO3rOBBIE IUTYPMBI», KOOPAWHALMS COBMECTHBIX NEHCTBUM, ONPEACICHUE KPUTEPUEB IO
OLIEHKE KauecTBa BBIMOJIHEHHON pabOThI U JIpyTHe).

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHA:

YMEHHE  CaMOCTOSITENIbHO  ONpPENeNsTh  LEJNU  JIeATEIbHOCTH,  IUIAHUPOBATbH,
OCYIIECTBIISATh, KOHTPOJUPOBATH M TP HEOOXOJUMOCTH KOPPEKTHPOBAaTh  CBOIO
NesITeNIbHOCTh, BbIOMpaTh Haubosnee >PQPEKTUBHbIE CHOCOOBI pelIeHHs YYeOHBIX U
MIO3HABATENbHBIX 33/1a4, CAMOCTOSITEILHO COCTaBJIATh WIH KOPPEKTUPOBATh IPEIOKEHHBIN
QITOPUTM JEHCTBUI IpPH BBINOJHEHUM 3aJaHUM C y4€TOM IOJIyY€HHS HOBBIX 3HAHUU 00
U3ydaeMblX OOBEKTaX — BEIECTBaX M PEAKIMAX, OLIEHWBATh COOTBETCTBUE IOJyYEHHOI'O
pe3ynbTarta 3asBJICHHON 1€/, YMEHHE HCIONb30BaTh W aHAIU3UPOBATh KOHTEKCTHI,
IIpeijIaraéMble B yCJIIOBUU 3aJaHUM.

MHNPEAMETHBIE PE3YJbTATbBI

B cocraBe mnpenMeTHBIX pPe3yJIbTATOB IO OCBOECHHUIO 005A3aTENBHOTO COAEpKaHUS,
YCTAHOBJICHHOTO JaHHOW denepaqbHOH pabouell MporpaMMOl, BBIACISIIOT: OCBOSHHBIE
o0yyarolMMHUCs Hay4yHbIE 3HAHUS, YMEHHUS M CHocoObl AeicTBUl, cnenuduyeckue amis
MpeIMETHON 00J1acTH «XUMUS», BUJBI JEATEIBHOCTH MO TMOJYyYEHHI0 HOBOT'O 3HAHHUSA, €ro
MHTEpOpeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B Pa3IMYHBIX Y4YeOHBIX M HOBBIX
CUTYaLUsX.

K xoHIly 00y4eHus B 8 Ki1acce npeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHHI:

® pacKpblBaTh CMBICII OCHOBHBIX XHMHMUYECKHUX TMOHSTHUH: aTroM, MOJIEKyJa,

XUMHYECKUH  DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh
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(omHOpOIHAsT M HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCUTENbHAas AaTOMHas H
MOJIEKYJISIpHAsE Macca, KOJUYECTBO BEILECTBA, MOJIb, MOJSPHAas Macca, MaccoBas
JIOJIS. XUMUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJSPHBIA 00bEM, OKCHU[, KHCIIOTA,
OCHOBAaHME, COJIb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHUCICHUS, XHMHUYECKas
peakuus, KinaccuuKalys peakiuil: peakuuu COeAMHEHUS, PEeaKIUU Pa3IoKEHUs,
peaKkiuy 3aMeleHHs], peakuuud oOMeHa, 3K30- M JHJIOTEPMUYECKHE PEaKIuH,
TerioBoM 3(ddexT peakiuu, SAPO aToMma, SJIEKTPOHHBIM CJIOH aroma, aTOMHas
opbutanb, paguyc arToMa, XUMHUYECKash CBs3b, TMOJSAPHAS M  HENOJSpHAs
KOBAJICHTHAsI CBA3b, NOHHAS CBS3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas J10J1s1
BelllecTBa (MPOLICHTHAs! KOHIIEHTpAIsl) B PaCTBOPE;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATHI U IPUMEHATH 3TU
MOHATHUSA [IPU ONKMCAHUU BEIIECTB U UX MIPEBPALICHUN;

UCIOJIb30BaTh XMMUYECKYI0 CHMBOJHMKY [UIsl COCTaBIeHUS (OpMyJ] BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIUM;

OIIPENIeNIATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTECIICHb
OKHUCJICHHS JJIEMEHTOB B OMHAPHBIX COCJAMHEHUSX, MPHUHAJICKHOCTh BEUIECTB K
OTpeNIeIEHHOMY KJIacCy COCOUHEHUH 1o (opmyiaMm, BHI XUMHUYECKOW CBSI3U
(xoBaJIeHTHAs! M HIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath  cMmbicn  [lepuommueckoro  3axkona J[. WM.  Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XMMUYECKUX
JJIEMEHTOB OT UX NOJIOKEHUS B llepuomnueckoil cucreme, 3aKOHOB COXPAHEHUS
MacChl BEILECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YYE€HUs, 3aKOHa
ABorajipo;

OMKCHIBATh W XapakTepu3oBaTh TaOnuuHyro (opmy Ilepronnyeckoil cuCTEMbI
XUMHYECKHUX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moArpymnmna (A-rpymnma)y u
«mmobounas noarpynna (b-rpynma)», mansie W OONBIINE TEPHOIBI, COOTHOCHUTH
o0o3HaUueHUs, KOTOpble wuMeroTcss B Tabnune «llepuonuyeckass cuctema
xuMHu4ueckux sneMeHtoB /l. M. MeHneneeBa» ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oOlee YUCIIo
AJIEKTPOHOB U paclpeieSIeHNue UX 0 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHTbl, HEOpraHMYeCKHe  BEIECTBa,
XMMUYECKHE peakiiy (110 YUCITy U COCTAaBY yYacTBYIOLIMX B PEaKIUH BEILECTB, 110
TeII0BOMY 3D PexTy);

XapaKTEePHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHAE CBOMCTBA BEIIECTB Pa3TUUHBIX
KJIAaCCOB, IMOATBEP)KJIas ONHCAHWE TNPUMEPAMHM MOJIEKYJISIPHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUN B PAa3JIMYHBIX yCIOBUSIX;
BBIUHCIIATh OTHOCUTENBHYIO MOJEKYJISAPHYI0 U MOJSIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa MO (OopMyjie COEJUHEHUS, MacCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE, NMPOBOAUTH PACYETHI MO YPABHEHUIO XMMHUYECKOHN
peakuuu;

MIPUMEHSTh OCHOBHBIE ONEPALIUN MBICIUTEIBHON JAESITEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHME, O0000IIEHHe, CHUCTEeMaTU3alUIo, KJIAacCU(UKALMIO,  BBISBICHUE
MIPUYHUHHO-CJIEICTBEHHBIX CBSI3€H — /JIsl U3YUYEHHsI CBOMCTB BEILIECTB U XUMHUYECKHUX
peaKiMii, eCTeCTBEHHO-HAayyHble METOJIbl MO3HAaHUs — HaOJIOJEHUE, U3MEpEHUe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH);

clleIoBaTh TMpaBWiIaM TIOJb30BAaHUS XHMHUYECKOW TMOCyJoM U J1abopaTOpHBIM
000pyI0BaHUEM, a TAK)KE MpPaBUIIaM OOpAIEHUsI C BELIECTBAMU B COOTBETCTBHH C
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WHCTPYKIMSMH TI0 BBITIOJHEHUIO JITA0OPATOPHBIX XHMHUYECKHUX OIBITOB  TIO
MOJIyYCHUI0O M COOMPAHMUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHCIOPOAA),
MIPUTOTOBIICHHIO PACTBOPOB C OINPEACICHHOWM MAacCOBOW JOJIe pPacTBOPEHHOTO
BEIIECTBA, IUJIAHUPOBATh M  IPOBOJAUTH XUMHUYECKHE OKCIEPUMEHTHI  II0
pacro3HaBaHHUIO PACTBOPOB MIEIOYCH U KUCIOT C IIOMOIIBI0 HHIUKATOPOB (JIAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYHAIOUINXCS YMEHUN:

PacKpbIBaTh CMbICII OCHOBHBIX XMMHUECKUX MOHITUM: XUMUYECKUIN IEMEHT, aTOM,
MOJIEKYJla, HOH, KaTHOH, AaHWOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEILECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIEHUS, XHUMUYECKas
peaKiysl, XuMUYecKasl CBS3b, TEIUIOBOH 3((EKT peakluu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp, DJIEKTPOJIUTBL, HEIJIEKTPOJIMTHI, DJIEKTPOJUTHUECKAs JAUCCOLMALIMS,
peaKkMy MOHHOrO OOMEeHa, KaTalu3aTop, XUMHUYECKOEe paBHOBecHEe, 0OpaTUMBbIEe U
HEOOpaTHUMBIE PEaKIuH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINY, OKUCIHUTEb,
BOCCTQHOBUTEIIb, OKHMCJIEHHE M BOCCTAHOBIIEHHE, AJIOTPONUs, aM(pOTEPHOCTb,
XUMHYECKas CBA3b (KOBaJEHTHAs, HOHHAas, METAJUIMYEcKas), KpUCTaNInyecKas
pemeérka, KOppO3Hs METajulOB, CIUIABbl, CKOPOCTb XMMMYECKOH pEaKIuH,
IpeAesbHo nomycruMas konuenTpanus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUNA U MPUMEHATH 3TU
IIOHSATHS IIPH ONMCAHUU BEILIECTB U UX IIPEBPAILCHU;

UCIOJIb30BaTh XUMHMUYECKYIO CHUMBOJMKY JJIsI COCTaBJIeHUS (POpMyJNl BELIECTB U
YPaBHEHUN XUMUYECKHUX PEAKLINN;

ONpEAEATh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMHUYECKHUX JJIEMEHTOB B
COCUHEHUAX PA3JINYHOIO COCTaBa, NPUHAMJIEKHOCTh BEILIECTB K ONPEACIEHHOMY
KJIacCcy COeAMHEHHH Mo (popMysaM, BUJ XUMHUYECKOH CBsI3U (KOBaJICHTHAs, HOHHAS,
METaJUINYecKas) B HEOPraHMYECKHX COEAMHEHMsX, 3aps] MOHA 0 XMUMUYECKOH
dbopmyre, xapakTep Cpelsl B BOJHBIX PAcTBOpaX HEOPTraHMYECKUX COEIWHEHHIH,
THUI KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO BEILIECTBA;

packpbeiBath  cMmbicn  Ilepmomuueckoro 3axkona JI. WM. Menneneesa wu
JI€MOHCTPHPOBATh €r0 NMOHMMAaHME: ONMCHIBATh M XapaKTepU30BaTh TAOIUYHYIO
¢dopmy Ileproanueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB: pa3iu4aTh IMOHSATHS
«ryaBHas noarpymnmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynma)y, Mansie u
0oJbIIME€ TEpUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpbIE HMEIOTCS B
NEepUOINYECKON TabiuIe, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsia sjipa, o0Illee YHCIO 3JEKTPOHOB U
pacripeieIeHue UX 0 JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIHE 3aKOHOMEPHOCTHU B
W3MEHEHUU CBOMCTB JIEMEHTOB U UX COEIMHEHUI B Ipe/enax MallbIX NEPUOAOB U
IJIABHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

KiIaccu(UUUpoBaTh ~ XUMHMUYECKHE  3JEMEHThbl, HEOpPraHMYeCKHe  BEIEeCTBa,
XUMHUYECKHUE pPeaklUy (110 YUCIy U COCTAaBY y4YacTBYIOLIMX B pEaKLUU BELIECTB, MO
TEINIOBOMY 3(QQeKkTy, IO M3MEHEHHUIO CTeleHell OKHCICHHS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOMME M CrHeNUPUUECKUEe XUMUYECKHE CBONCTBA
IIPOCTBIX M CIOXKHBIX  BEIIECTB, IOATBEp)KJas ONUCAaHUE IPUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;
COCTaBJIATh YpaBHEHHS 3JIEKTPOJIMTUYECKOW TUCCOLMAIMU KHUCIIOT, HIeoued M
COJIEH, MOJIHBIE U COKPALIEHHbIE YPAaBHEHUS peakIii HOHHOTO 0OMeHa, YpaBHEHUS
peakuui, MOATBEPXKAAIOIIUX CYIIECTBOBAaHHME T'€HETUYECKOM CBA3M MEXIy
BELIECTBAMU Pa3JINYHbIX KJIACCOB;
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PACKPBIBATH CYIIHOCTH OKHCIHUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ oCcpeaACTBOM
COCTaBJICHHS 3JIEKTPOHHOTIO OajlaHCca ATUX peaKiuii;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOKHOCTH
MIPOTEKAHUsA XUMUYECKHUX IIPEBPALLECHUN B PAa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITE OTHOCHUTEIBHYIO MOJCKYIIPHYI0O MU MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOIO 3JIeMEeHTa IO (opMylie COEAMHEHUS, MaCCOBYIO
JIOJII0 BEUIECTBA B PACTBOpE, IIPOBOJAUTH PACYETHI IO YPAaBHEHUIO XUMHUYECKOHN
peakuuu;

coONroaTh IMpaBWila I0JIb30BAaHMS XUMHYECKOM TOCyIod M J1abOpaTOpPHBIM
o0opyJ0BaHUEM, a TaKXe IpaBuiIa OOpAalIEHUs C BEIIECTBAMH B COOTBETCTBHM C
HHCTPYKIUAMHU 110  BBIIOJHCHHIO na6opaT0pHHx XUMHUYCCKUX OIIBITOB IIO
MIOJIyYEHHIO U COOMPaHMIO ra3000pa3HbIX BELIECTB (AMMHUAKa U YIJIEKHCIIOro ra3a);
IIPOBOAMUTh PEAKLUH, IOATBEP)KIAIOIUE KauyeCTBEHHBIM COCTAaB PA3IMYHBIX
BEILIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-, 6p0MI/Il[-, HOIMUI-, Kap60HaT-,
¢docdar-, cunmkar-, cyiabpar-, 'MIPOKCUI-UOHBI, KAaTHOHbl aMMOHHS U HOHBI
HU3YYCHHBIX MCTAJUIOB, MPUCYTCTBYIOIIHMEC B BOJHBIX pacTBOpax HCOPraHUYCCKHUX
BELIECTB;

IIPUMEHSTh OCHOBHBIE OIIEPALIUU MBICIUTEIBHON JAESITEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHCHHC, O606HI€HI/I€, CUCTCMATU3alMI0, BBIABJICHHUEC MPUYUHHO-CICACTBCHHBIX
CBSI36M — NI M3Y4YECHMs CBOMCTB BELIECTB U XMMMUYECKHUX PEAKLUM, ECTECTBEHHO-
HayuyHble METOAbl II03HAHUS — HaONIOJEHHWE, U3MEpPEHHE, MOJEINPOBAHUE,
HKCHEPUMEHT (peaJibHbI U MBICICHHBIH).

TEMATHYECKOE IINTAHUPOBAHMUE
8 KVIACC

Ne
n/n

HaunmenoBanue pazgesoB u | KoaudecTBo yacos

JeKTpOoHHEIE (UG POBLIE
TeM IPOrpaMMbl p (unp )

Bcero KP 1P o0pa3oBaTe/IbHBIC PECypPChI

Pasznen 1. HepBOHaan'lI)HBIe XUMHYCCKHUE IMMOHATUSA

XumMusa — BakHast 00J1acThb

11 €CTECTBO3HAHUSA U 5 5 Bubnunoreka [IOK
MPAKTUICCKOH JeATEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyejoBeKa
12 BemectBa 1 xuMu4eckue 15 1 1 Bbu6nuoreka IJOK
peaxiyu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3zpnen 2. BaxkHeiinue npeacTaBuTe Il HEOPraHNYECKUX BellleCTB
21 Boznyx. Kucnopoa. Ilonsarue 6 Bbu6nunoreka IJOK
00 okcumax https://m.edso0.ru/7f41837¢
29 Bonopoa.Ilonsarue o 8 1 Bu6immoreka [TOK
KHCJIOTax M COJISIX https://m.edso0.ru/7f41837c
23 Bopa. Pacteopsl. [lonsaTne 5 1 1 But6mmoreka [TOK
00 OCHOBaHMSX https://m.edso0.ru/7f41837¢
2.4 S;:;rigrel:cfgm 11 1 1  bubmorexallOK
COCIHHCHH https://m.edso0.ru/7f41837¢
Wroro mo pazneny 30

Paszpnen 3. [lepuoguuecknii 3axon u llepnoanueckasi cucreMa xumuyeckux 3jiemeHTos J1. U.
MenaeneeBa. CTpoeHne aToM0B. XUMHY€eCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKoH U
31 | e sowemon I ; BuGmorexa LIOK
' : https://m.edsoo.ru/7f41837c
W. Menneneesa. CtpocHue
aToMa
XUMHYECKas CBSI3b.
3.2 OKHUCIUTEIBHO- 8 bub6nmoreka IJOK
' BOCCTaHOBUTEJIBHBIE https://m.edsoo.ru/7f41837c
peakiuu
buomuoreka LIOK
Hroro no pasaery 15 https://m.eds00.ru/7f41837¢
PesepBHOE BpeMs 3 Eubmorexa OK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68
I10 ITPOTPAMME
9 KJIACC

Neni/in

HanmeHnoBaHue pa3aeioB u
TeM NPOrpaMMbl

KoJauyecTBO yacos

Bcero KP 1P

DJIeKTpOHHbIE (M (ppoBbIe)
o0pa3oBaTeiibHbIE pecypchl

Paznes 1. BeniecTBO U XMMHMYecKHe peakMA

L1 Demwemenmne o, biowowsliok
' pasit https://m.eds00.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [IOK
' XMMHAYECKHX PeaKIInii https://m.edso0.ru/7f41a636
13 igggggggﬁzquiﬁiqemne 8 1 1 buGmorexa LHOK
' ’ https://m.edso0.ru/7f41a636
peaKiuu B pacTBOpax
Hroro no pazgeny 17
Pazaen 2. HemeTanbl M UX COeIUHEHHS
2.1 Sfﬁﬁ?iﬁi‘fﬁfﬁiﬁfﬁi VIIA- 4 y  buGmiorexa HOK
' https://m.edso0.ru/7f41a636
rpynnsl. [anoreHs!
2.2 . o VIA- 6 buomiorexa LIOK
' N https://m.edso0.ru/7f41a636
rpynnsl. Cepa u e€ coeTMHeHHS
OO01mas xapakTeprucTHuKa
23 XHMHYECKHX dJIeMeHTOB VA- 7 1 bubmuorexa LIOK
' rpymibl. A30T, pocdop 1 ux https://m.edso00.ru/7f41a636
COCTMHCHHMS
OO01mas XxapakTeprucTHKa
24 XUMHUYCCKUX 3JIeMeHTOB |V A- 8 1 5 butmoreka [IOK
' rpymimbl. YIIIEpoa U KpeMHHU 1 https://m.edso0.ru/7f41a636
HX COCTUHEHUS
Hroro o pasaeny 25
Pazagen 3. MeTaljibl M UX COeIUHEHUSI
N bubmmotexa [JOK
3.1 Obmme croiicTaa MeTaIIOB 4 https://m.edso0.ru/7f41a636
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https://m.edsoo.ru/7f41837c
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Baxueiiime MeTaibl U UX bubmmoreka [IOK

3.2 COEIMHEHUS 16 1 2 https://m.edsoo.ru/7f41a636

HUroro no pazneny 20

Paznes 4. Xumus U okpy:kamwomas cpeaa

41 BemecrBa u marepuainsl B 3 Bubmmoreka [IOK
KU3HU 9EJIOBEKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 7
[NPOIT'PAMME

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe
obmiectBo «M3narenscTBo «lIpocBemenne»
» Xumus, 9 knacc/ I'abpuensia O.C., Octpoymos U.I'., Cnaakos C.A., AKunoHepHoe
obmectBo «M3narensctBo «lIpocBemenue»
METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
Xumus. 8 ki1.: KoHTponsHbIe 1 IpoBepoyHbIe paboThl K yuebuuky O. C. 'abpuensna
«Xumust. 8» / O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakoa u ap. - M.: [Ipoda, 2017.
Xumus. 9 ki1.: KonTposbHble U mpoBepouHble padoThl k yueoHuky O. C. 'abpuensna
«Xumus. 9» / O. C. I'abpuensH, [1. H. bepe3kun, A. A. Ymakosa u zp. - M.: Ipoda.
I"abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HactonbHas kHUra yuurtess.
Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: Ipoda.
["a6puensu O. C., OctpoymoB U. I'. HactonbHast kHUTa yuntens. XuMus. 9 K.
Metoanueckoe nocobue. - M.: JIpoda.
HUDPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6nuoreka [IOK

https://m.edsoo.ru
Poccutiickas anekTpoHHas 1mikosa hitps://resh.edu.ru
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