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1. HopMaTuBHO-TIPAaBOBbIE JOKYMEHTbI, HA OCHOBAHNH KOTOPBIX pa3padoTaHa
paGouas mporpamma

B 2023-2024 y4ebHoM roay paboune mporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
I'BOY mkonber Ne 583 Ilpumopckoro paitona Cankt-IletepOypra, peanusyromeld OCHOBHBIE
o0mieo0pa3oBarebHbIe MPOTrPAMMBI HAYAITLHOTO OOIIET0, OCHOBHOTO OOINEr0 W CPEAHETO
obmero oopazoBaHusi, GOPMHUPYIOTCSI B COOTBETCTBHH C TPEOOBAHUSMH:

B 2023-2024 y4eOHoM roay paboune mporpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHUS
I'BOY mkonber Ne 583 IIpumopckoro paitona Cankt-IletepOypra, peanusyromeld OCHOBHBIE
o01ieo0pa3oBarebHbIe MPOTrPAMMBI HAYAILHOTO OOIIETr0, OCHOBHOTO OOINEr0o W CPEAHETO
ob1iero oopazoBaHusi, GOPMHUPYIOTCS B COOTBETCTBUU C TPEOOBAHUSIMH:

1) ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoanuu B Poccuiickoit dene-
panum.

2) ®enepalbHOTO TOCYIAPCTBEHHOI0 00pa30BaTEbHOIO CTaH apTa OCHOBHOI'O 0011Iero 00-
pa3oBaHMs, YTBEP)KICHHOTO MPHKa3oM MUHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoii
Oenepanun ot 17.12.2010 Ne 1897 (manee — PI'OC ocHOBHOTO 0011IETO 00pa30BaHMS ).

3) Iopsiaka opraHu3anuy U OCYLIECTBICHUS 00Pa30BaTENbHON JESTEIbHOCTH IO OCHOBHBIM
001e00pa3oBaTeIbHBIM MIPOrpaMMaM — 00pa30BaTEIbHBIM POTrpaMMaM HadaJIbHOTO 00IIe-
ro, OCHOBHOT'O OOILIEr0 U CPEAHEro O0IIero 00pa3oBaHUsl, YTBEPKIAEHHOTO NMPUKa3oM MUHHU-
crepctBa npocsenienus Poccuniickoit ®enepanuu ot 22.03.2021 r. Ne 115.

4) Ilpukaza Munnpocsemenus Poccun ot 5 nekadpst 2022 r. Ne 1063 «O BHeceHUH U3MeEHe-
Huil B [Tops10K opraHu3any 1 OCyIECTBIEHUS 00pa30BaTEIbHON IEATEILHOCTH MO0 OCHOB-
HbIM 0011e00pa3oBaTeIbHBIM MporpaMmaM — oOpa3oBaTeNbHBIM IPOrpaMMaM HayalbHOTO
00I11€r0, OCHOBHOTO OOIIEro M CpeaHero oOmiero o0pa3oBaHUs, YTBEP)KICHHBIM MPHUKa30M
MunuctepctBa pocsenierus: Poccuiickoit ®eneparuu ot 22 mapta 2021 1. Ne 115» (3ape-
ructpupoBano B Muntocre Poccun 15 deBpans 2023 r. Ne 72372).

5) Ilpukaza «O0 yTBepkaeHHH (enepaTbHOro NepedHs yYeOHUKOB, JOMYIICHHBIX K HCIOJb-
30BaHHUIO TMPH pealli3allii UMEIOLINX TOCY/IapCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTeIbHBIX
MporpaMM HaydaJbHOTO OOIEro, OCHOBHOTO OOIIEro, CpeaHero odmero oOpa3oBaHus Opra-
HU3AIUAMH, OCYIIECTBIISIOIIMMU 00pa30BaTeNbHYIO JEATENFHOCTh M YCTAHOBJIECHMS IIpe-
JIEIBHOTO CpOKa MCMOJIb30BaHUS UCKIIOYEHHBIX YYEOHHUKOBY», YTBEPk ACHHOrOo MuHucTep-
ctBoM mpocBenienus: Poccuiickoit ®enepanuu ot 21 centsops 2022 r. Ne 858 (3aperucrpu-
poBan MuHuctepcTBoM roctuiu Poccuiickoit deneparuu 1 HosiOps 2022r., per. Ne 70799).

6) Ilepeunst opranu3aiiii, OCyIIECTBISIOUIMX BBITYCK YUYE€OHBIX TOCOOMIA, KOTOpbIE JOIyC-
KalOTCSl K MCIOJIb30BAHUIO NPU pEeAM3allud MMEIOIIHUX TOCYAAPCTBEHHYIO AKKPEIUTALUIO
00pa3oBaTeNbHBIX MPOrpaMM HaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeAHETo 00IIero
00pa3oBaHUsl, YTBEPKACHHOTO MpUKa3oM MHHHCTEpCTBa 00pa3oBaHusl U Hayku Poccuiickoit
®enepanun ot 09.06.2016 Ne 699.

7) Canurapubix mpaBui CIT 2.4.3648-20 «CaHWTapHO-IIUAEMHOIOIHYECKIE TPEOOBAHUSI K
OpraHu3alysIM BOCHUTAHUS W OOYYCHHS, OTIAbIXa W O3JAOPOBJICHUS JETEH M MOJOCHKNY,
YTBEPKICHHBIX II0CTAHOBJICHUEM [ JITaBHOTO TOCYIapCTBEHHOIO CaHUTApHOro Bpada Poccuii-
ckoit denepartuu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).
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8) Canmrapubix mpaBui CIT 2.4.3648-20 «CaHuTapHO-3IUIEMUOIOTHYECKUE TPEOOBAHMS K
OpraHM3alysIM BOCIUTAHUS W OOYYCHHS, OTIAbIXa W O3IOPOBICHUS JICTEH M MOJIOACIKNY,
YTBEP>KICHHBIX MMOCTAHOBJICHUEM [ JTaBHOTO rocyaapCcTBEHHOIO CaHUTapHOTo Bpada Poccuii-
ckoit denepartuu ot 28.09.2020 Ne 28 (nanee — CIT 2.4.3648-20).

9) Canurapusix npasui u HopM CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBL U Tpe-
OoBaHMs K obOecrieueHrI0 0e30nmacHOCTH U (W) O€3BPEAHOCTH JIJIs YyeloBeKa (GaKTOpPOB Cpe-
161 OOMTaHUsY, yTBEpKACHHBIX [locTanoBnennem [ 1aBHOro rocy1apCTBEHHOTO CAHUTAPHOTO
Bpaya P® or 28.01.2021 Ne 2 (nanee- Canllun 1.2.3685-21).

10) YcraBa ['ocymapcTBEHHOTO OFOKETHOTO 00IIE00pa30BaTEILHOTO YUPEKICHUSI CPEIHEH
obmeobpaszoBarenbHol mkoabl Ne 583 Ilpumopckoro paiiona Cankrt-IlerepOypra (yTBep-
#1€H pacnopspkeHneM Komurera no oopaszoBanuto Cankr-IlerepOypra ot 26.05.2014 . Ne
2337-p).

COJEPXAHUE OBYYEHUA

11 KJIIACC

OBIIAA 1 HEOPTAHUYECKAS XUMUA

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

XuMHUecKui ameMeHT. AToM. Slapo aroma, M30TONbI. DJIEKTPOHHas 000JOYKa.
DHepreTHyeckre ypOBHU, MOIYpPOBHH. ATOMHBIC OpOWMTalH, S-, P-, O- 3JEMEHTHI
OcoOeHHOCTH paclipe/ieieHus] JIEKTPOHOB MO0 OpOMTalIsIM B aToMax 3JIEMEHTOB
NEPBBIX YETHIPEX NEPUOAO0B. DIEKTPOHHASL KOH(PUTYpalHs aTOMOB.

Ilepnonnueckuil 3akoH u lleprognueckas cucremMa xumudeckux aemeHTos 1. M.
MengeneeBa. CBsA3p mnepuoanyeckoro 3akoHa u Ilepuoanueckoil cucTeMsl
xumuueckux snemeHToB . M. MenpaeneeBa ¢ COBpEMEHHOW TEOpPHUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUS CBOICTB XHMHUYECKHUX DJIEMEHTOB H
o0pa3yeMblX HMMH MPOCTBIX M CIOKHBIX BEUIECTB IO TpynmaM W HEpUOAaM.
3HaueHUE MEePUOINYECKOr0 3aKOHa B Pa3BUTUH HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKasi CBsI3b. BUabl XuMHueckol cBsi3u (KOBaJeHTHas
HEMoJIsipHasi ¥ TOJspHas, MOHHAs, MeTajuMuyeckas). MexaHu3Mbl 00pa3oBaHMA
KOBAJEHTHOM XMMMYECKON CBs3M (OOMEHHBII UM  JOHOPHO-aKUENTOPHBIN).
BonoponHnas cBsa3b. BaneHTHOCTE. DneKTpoOTpULIaTENbHOCTh. CTENEHb OKUCIEHHUS.
HoHbl: KaTHOHBI U AHHOHBI.

BemecTBa MOJEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHMs. 3aKOH IIOCTOSHCTBA
COCTaBa BEIIECTBA. THUMBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWCTBA
BEUICCTB OT THUIIA KPUCTAIIINYECKON PEIIETKH.
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[ToHsiTHE O MUCTIEPCHBIX cUCTeMaX. VICTHHHBIE M KOJUIOMIHBIC pacTBOphl. MaccoBast
JI0JIS BEILIECTBA B PaCTBOPE.

Knaccugukanuss HeopraHudeckux coeauHeHuil. HoMeHkmaTtypa HeopraHH4ecKux
BEUICCTB. ['eHeTHueckas CBS3b HEOPraHWYECKUX BEIIECTB, MPUHAICKAIIUX K
pa3IMYHBIM KJlaccaMm.

Xumuuaeckas: peakius. Kimaccupukamuss XuMAYECKUX peaKIuii B HEOPraHUYECKON U
OPraHWYECKONM XUMHHU. 3aKOH COXPAHEHHSI MACChl BEIECTB, 3aKOH COXPAHECHUS U
MPEBpALICHHS] SHEPTUU IPU XUMHUECKUX PEaKIIHsIX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT paszIu4HbIX (akTopoB. OOpaTumbie
peakuun. XuMHUYECKOe paBHOBecHE. DaKTOpbl, BIUSIOIIAE HAa COCTOSHUE
xumuueckoro paBHoBecus. [Ipunnun Jle [larense.

SJIGKTpOJII/ITI/I‘leCKaﬂ Jucconuanus. CunpHple H cliaOble QJICKTPOJIMTEI. Cpeﬂa
BOOHLBIX paCTBOPOB BCHICCTB: KHCJIad, HCﬁTpaHLHaﬂ, mcJI04YHas.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKIuu.

OKCHEpUMEHTAJIIBHBIE  METOJbl M3YyYEHHs BEIIECTB M UX IPEBPAIICHUMN:
nemoHcTpanus tabmmn «llepuoanyeckas cuctemMa XuMUUeckux siaementos J[. U.
MeneneeBay, U3yuyeHHE MOAENEH KPUCTAUIMYECKMX pPELIETOK, HaOdIofeHue U
ONMCAHNE JIEMOHCTPAIIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (pa3jo’KEeHUE MEepPOKCcHIa
BOJZIOPOJIA B IIPUCYTCTBUU KaTaJIU3aTOPA, ONPEACIEHUE CPEbl PACTBOPOB BEIIECTB C
MOMOIUIbI0 YHUBEPCAJIBHOTO WHIMKATOpa, PEaKIMU MOHHOrO OOMEHa), MpOBEACHHE
IPaKTUYECKON paboThl «BiusHue pazinnyHbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKON
peakuum».

Pacuérnrie 3amaun.

Pacuéter mmo YPAaBHCHUSAM XHUMHYCCKUX peaKHHﬁ, B TOM YHCJIC TCPMOXHMUYCCKHUEC
paC‘léTH, paC‘léTH C UCIIOJIb30BAHHUEM ITOHATHA «MAaCCOBas A0JIA BCILICCTBA».

Heoprannueckast xumust

Hemeramnel. Tlonokenue HemeraioB B Ilepnoaudeckoil cCUCTEME XHUMHUYECKHX
anemeHToB JI. M. MeHneneeBa U OCOOCHHOCTH CTpOCHHUsT aToMOB. dusmueckue
CBOMCTBa HEMETA/UIOB. AJIJIOTPOINHUS HEMETAUIOB (Ha MpPUMEpe KHUCIOpOJa, Cephl,
docdopa u yrnepona).

XVUMUYECKHE CBOWCTBA BAKHEHIIMX HEMETalIOB (TaJlOTeHOB, CEpbl, a30Ta,
dochopa, yrimepomra W KpeMHHs) M WX  COCIMHEHHH  (OKCHJOB,
KHCIIOPOJICOIEPIKAIIUX KUCIIOT, BOAOPOIHBIX COSAMHEHHUIA).

IIpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUM.

Meramnel. [lonmoxenune wMetammoB B Ilepuoguueckoil cHCTEME XHUMHUYECKUX
anementoB JI. M. MenzneneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0YEK
atomMoB MetayioB. OOmue (u3mdeckue cBorcTBa MeTauioB. CIUTaBbl METAJIOB.
DNEKTPOXUMHUYECKUH Psiji HAIPSHKEHUH METaJIJIOB.



XHUMHYECKUE CBOMCTBA BOXKHEHUININX METAIOB (HATPUH, KaIHMK, KaJbLUHA, MarHHM,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCTMHECHUM.

O61me cocoObI moTyueHHst MeTaJUI0B. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BEIECTB M MX IPEBPALICHUI: U3y4ECHHE
Kollekuun  «Metamuiel M CIUIaBb»,  00pa3lioB  HEMETAJUIOB,  pPELICHHE
9KCHEPUMEHTAJIbHBIX 3a/la4, HAOJIOJEHHE U ONMCAHUE JIEMOHCTPALMOHHBIX MU
7a00paTOPHBIX OIBITOB (B3aUMOJIECHCTBUE THUIPOKCHIA AIIOMMHHUS C pacTBOpaMH
KUCJIOT U I1eJI04Yel, KaUeCTBEHHbIE PEAKIIMU Ha KaTHOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuétel Maccel BemiecTBa WM 00bEMAa Tra3oB IO HM3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce WM O0BbEMY OJHOTO W3 Y4YaCTBYIOIIMX B pEaKLIMU BELIECTB,
pacuétsl Macchl (00bEMa, KOTMYECTBA BEUIECTBA) MPOIYKTOB PEAKIIUU, €CIIU OJTHO U3
BELIECTB UMEET IPUMECH.

XUMHS U )KU3Hb

Ponmp xuMuum B oOecreueHUU SKOHOFHHCCKOﬁ, BHGPFCTH‘ICCKOI;'I n HHHleBOﬁ
6G3OHaCHOCTI/I, PasBUTHU MCIUIMHBI. Ilousatue o HAay4YHBIX MCTOJAaX IIO3HAHUWA
BCIICCTB U XUMHUYCCKUX peaKHHﬁ.

[IpencraBienuss o0 OOMIMX HAYYHBIX MPHHIMIIAX TPOMBIIUIICHHOTO MONTYYeHUS
BOKHEUIIINX BEILIECTB.

Yenoeek B MHUpE BEIIECTB U MaTEPHUAJIOB: BAKHEUIINE CTPOUTENbHBIE MaTEPHAIIbI,
KOHCTPYKILMOHHBIE MaTepHallbl, KPAaCKH, CTEKJIO0, KepaMuKa, MaTephaybl s
AIIEKTPOHUKH, HAHOMATepHUabl, OpraHn4eCKUe U MUHEpaJIbHbIE YA00pEHN .

XuMHST M 30pOBbE YEJNOBEKA: MpaBWia HCIOJb30BAHUS  JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MacCHOTO MCIOJb30BaHUS MPENapaToB OBITOBONW XUMUU B
MOBCEHEBHOM KU3HH.

Me)KHpCIlMCTHBIe CBA3H.

Peanmu3zanus MeXmnpeaIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH U HEOpPraHUYECKOU
xuMud B 11 Kjacce OCYHIECTBIISIETCS dYepe3 HCIMOJIb30BaHME Kak OOMUX
€CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATHH, SBJISIOLIMXCS CUCTEMHBIMU IS
OTAEJNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO01mure ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHaJ M3, CUHTE3, KIacCH(UKAIUs, TEPHOIUIHOCTh, HAONIOJACHUE, SKCIEPUMEHT,
MOJICJIPOBAaHUE, UBMEPEHUE, SBIICHUE.

®du3nka: MaTepusi, SHEPTHsl, Macca, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, U30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJA, YHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSHUE BEIIECTBA, (U3MUECKHE BEIWYMHBI M CAWHUIBI WX
U3MEPEHUS], CKOPOCTb.



buomnorns: KJICTKA, OpraHu3M, 3KOCUCTEMA, 61/100(1)epa, MAaKpO- U MHUKPOI3JIEMCHTEIL,
BUTaMHHBI, obmeH BCIICCTB B OPraHu3Me.

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJbI, TOJE3HBIE WMCKOMAEMBIE, TOILIUBO,
pecypcsl.

TexHomorus: XUMHYCCKad  MMPOMBINIJICHHOCTb, MCTAJUIYprusd, MIPOU3BOACTBO
CTPOUTCIIBHBIX MAaTCpUaIoB, CEJIbCKOXO03AMCTBEHHOE IMPONU3BOACTBO, IIHUIICBAsd

MMPOMBIIIJICHHOCTD, (papMaueBTquCKas{ MMPOMBIINIJICHHOCTD, MMpoOnU3BOACTBO
KOCMCTHYCCKHUX IIp€raparoB, IMIPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpUalioB,
9JICKTPOHHAA MPOMBIIIJICHHOCTD, HaHOTCXHOJIOI'HH.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUS ITPOI'PAMMEBI 110 XMMHNHN
HA FA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3VYJIBTATHI

®I'OC COOQO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHHUS O0YYarOIMMUCS
nporpamMMm cpeaHero oOmero oOpa3oBaHUS (JIMYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHeiM). HayuHo-MeTonuyeckoil OCHOBOW Ui pa3pabOTKU IJIaHUPYEMBbIX
pe3yJIbTaTOB OCBOCHHS TPOTPaMM CpPEIHETO OOmero oOpa3oBaHUs —SBISETCS
CUCTEMHO-/IeITeITbHOCTHBIIN MOAXO.

B cooTBeTCTBHHU C CHCTEMHO-ICATCILHOCTHLIM IOIX0I0M B CTPYKTYPC JIUIYHOCTHBIX
pPE3yJabTaTOB OCBOCHUA IMPEAMCTA «XuMus» Ha YpPOBHEC CPCOAHCTO 06Iuero
06pa3OBaHI/I$I BBIJACJICHBI CIICAYIOIHNE COCTABJIAIOIINC:

OCO3HaHUE 00YyYaIOUUMHUCA POCCUICKON TPaXXKIaHCKON UICHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIPEIEIICHHIO;

HaJINn4uc MOTHBAIIUHU K 06y‘ICHI/IIO;

[eJICHAIPABICHHOE pa3BUTHE BHYTPEHHUX YOCKIEHUM JIMYHOCTH Ha OCHOBE
KITFOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIUi 6a30BOM HAYKH XUMUM;

FOTOBHOCTH M  CIHOCOOHOCTH o6yqa}om1/1xc;1 PYKOBOACTBOBATLCSA B CcBOEM
ACATCIIBHOCTH HTCHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMM, MPUCYHIUMU HeJIOCTHOfI
CHUCTEMEC XUMHUYCCKOI'O O6pa3OBaHI/IH;

HAJIMYUC ITPABOCO3HAHUS JKOJIOTUYECKOU KYJbTYPbI U CIIOCOOHOCTHU CTaBUTh eI n
CTPOUTDH KU3HCHHBIC IJIAHBI.

JImgyHOCTHBIE PE3YIbTATEI OCBOCHUA IMMPEAMETA «XUMUD JOCTHUTAaOTCA B €IMHCTBE
y‘-IC6HOfI 1 BOCIIMTaTEIbHOM ACATCIIBHOCTU B COOTBCTCTBUHU C T'YMaHUCTHYCCKUMU,
COINOKYJIBbTYPHBIMH, AYXOBHO-HPaBCTBEHHBIMU OEHHOCTIAMH n nacajiaMu
pOCCHﬁCKOFO rpaxI1aHCKOro O6H_ICCTB3., MNPpUHATBEIMU B OGH.IGCTBC HOpMaMu U
mpaBujIaMu TIOBCJICHHA, CHOCO6CTByIOHII/IMI/I mnmponeccam CaMOIIO3HAaHU,
CaMOpa3BUTUA U HPABCTBCHHOI'O CTAHOBJICHUS JIMYHOCTHU O6y‘-I2lIOH_II/IXC$L

JIndyHOCTHBIE ~ pe3yabTaThl  OCBOEHUA  HpeaMeTra  «XHUMHUS»  OTPaKaroT
c(OpPMUPOBAHHOCTh OMbBITAa TIO3HABATENLHOM ¥ MPAKTHYECKOH JesTeNbHOCTH
00ydJaronuXxcs Mo peaau3aiiyl MPUHATHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIEC B
YacTu:

1) rpa>k1aHCKOrO0 BOCTIUTAHMUS:

OCO3HAaHUS OOYYAIOUIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH,
YBa)KEHUSI K 3aKOHY U IIPABOMOPSIKY;

MNpEACTaBJIICHHA O CONUAJIBHBIX HOPMaX U MpaBUJIaX MCKINYHOCTHBIX OTHOIIICHUH B
KOJIJICKTUBE,



TOTOBHOCTH K COBMECTHOM TBOpquKOfI JACATCIIbBHOCTH IIpU CO3AaHUU y‘le6HHX
IMPOCKTOB, PCIICHUHU y‘-Ie6HBIX 1 IIO3HaBaTCJIbHBIX 3a4a4, BBIITOJIHCHNN XUMHWYCCKHUX
OKCIICPUMCEHTOB;,

CHOCOOHOCTH NMOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JOIMKY U apryMEHTBI
JIpYTUX IPU aHAINU3€E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATENbHOCTH;

2) naTpUOTHUYECKOr0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHUSI K UCTOPUYECKOMY M HAYYHOMY HACIIEIUIO OTEYECTBEHHOM
XHMUH;

YBaXEHMUsI K IIpolleccy TBOpYECTBA B 00JIaCTU TEOpPUHM U IMPAKTUYECKOTO
IPUMEHEHUs XMMHHM, OCO3HAHUSA TOrO, YTO JOCTUIXKEHUS HAYKU €CTh PE3YJIbTar
JUINTEIbHBIX ~ HAOJIOJIEHUHM, KPOMOTJIMBBIX  AKCIEPUMEHTAJIbHBIX  I[TOMCKOB,
IIOCTOSIHHOT'O TPy A YYEHBIX U IIPAKTUKOB;

HHTECPCCa M IIO3HABATCJIBbHLIX MOTHBOB B IOJYYCHUHW M TOCICAYIOIICM aHaJInu3eC
I/IH(1)OpMaI_II/II/I O MEPCAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTEYECTBCHHOM XHUMHU,

3) AYXOBHO-HPABCTBECHHOT'O BOCIIMUTAHUSL:
HPaBCTBCHHOI'O CO3HAHUA, OSTUUCCKOI'O ITIOBCACHM,

CIIOCOOHOCTHU OIICHUBAThL CUTyallUHd, CBA3AHHBIC C XHUMHWYCCKHMU SABJICHUAMHU, U
NPpUHHUMATL OCO3HAHHBIC PCHICHUSA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMBI 1 ICHHOCTH,

TOTOBHOCTH OLICHHMBATh CBOE MMOBCACHUEC U MMOCTYIIKHU CBOUX TOBapHIHGfI C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPABOBbBIX HOPM U OCO3HAHUC HOCJ'IGI[CTBHIZ 9TUX MMOCTYIIKOB;

4) hbopMupoBaHUS KYJIbTYPhI 3J0POBbS:

NOHUMAaHMS LIEHHOCTEH 3/10pOBOro W 0Ge30MacHOro oopasa >KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (HU3MYECKOMY M ICUXHUYECKOMY
3/10pPOBBIO;

coOnrofeHusl mpaBui Oe3omacHOro oOpalleHHuss C BeulecTBaMH B OBITY,
NIOBCEHEBHOM KU3HU U B TPYIOBOM JIEATEIILHOCTH,

NOHMMAaHMs IIEHHOCTH MPaBWI MHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€3011acHOI0
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

OCO3HAHUA TMIOCIEJACTBUM M HENPHUATHS BpEIHBIX MpHUBBIYEK (yrmoTpediieHus
QJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) TpyZIOBOTO BOCITUTAHUS:

KOMMYHHUKaTUBHON KOMIIETEHTHOCTU B Y4eOHO-HCCIIE0BATEIbCKON J1E€ATENBbHOCTH,
OOIIECTBEHHO M0JIE3HOM, TBOPYECKOM U IPYTUX BUAAX AEATENbHOCTY;

YCTaHOBKM Ha AKTHBHOC Y4YaCTHC B PCIICHHUU IMPAKTUYCCKUX 3aaav COHHaHLHOﬁ
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPaKTHUYEeCKOMY U3YUYEHHIO Ipodeccuil pa3TuyHoOro pojaa, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN IO XUMHUH,

YBaXEHUS K TPYAY, JIOJAM TPyJa U pe3yJIbTaTaM TPYIOBOM ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHUIYaJbHOW TPACKTOPHH OOpa3oOBaHUS,
Oynymiedt mpodeccuu M peain3anii COOCTBEHHBIX XU3HEHHBIX TUTAHOB C YYETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHH, HWHTEPECOB M MOTPEOHOCTEH
00I1IeCTBA;

6) SKOJIOTHYECKOTO BOCITUTAHUS:

HKOJIOTMYECKU II€JIECOO0Pa3HOro0 OTHOIIEHUS K MPUPOJE, KAK HCTOYHUKY
CYLIECTBOBaHMS XKHU3HH Ha 3emile;

ITOHHUMAaHHUA r100aJILHOTO XapakTepa OKOJIOTHYCCKHX np06neM, BJIIMSAHUA
OKOHOMHUYCCKHUX ITPOLECCOB HAa COCTOSIHUC HpHpOI[HOﬁ n COHH&J’ILHOIZ CpEAabIl;

OCO3HaHHA H€O6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA ,Z[OCTI/I)KCHI/Iﬁ XUMUHN I PCHICHUSA
BOITPOCOB pallMOHAJIbHOI'O NPUPOAO0IIOJIb30BAHUSA;

AKTHUBHOTO HENPUATHS JACUCTBUM, NPHUHOCAIIUX BPEN OKPYKAKOUIEH NPUPOAHOU
cpeie, YMEHHUsl IPOTHO3MPOBATH HEOJIArONPHATHBIE SKOJOTHYECKHUE IOCIEICTBUS
IPEANPUHUMAEMBIX ACHUCTBUN U IPENOTBpALaTh UX;

HaJIM4YWs Pa3BUTOTO IKOJIOTUYECKOTO MBIILICHHS, SKOJIOTHYECKON KYJIbTYpPBhI, ObITA
JEATEIIbHOCTH dKOJIOTHYECKOW HAIIPABIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCA UMU B
MO3HABATEJIbHOW, KOMMYHUKAaTUBHOW W COITMAIBHOM TMPAKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MTPOTUBOCTOSATH UACOIOTHH XeMo(poou;

7) IEHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOIECTBEHHOM MPaKTHUKH;

NOHUMAaHMA CHeUM(UKA XUMHHM KaK HAayKd, OCO3HaHHs €€ poiu B (hOPMUPOBAHUU
paloOHaIbHOIO HAYYHOTO MBILIUICHUS, CO3/IaHUU IIEJIOCTHOTO IpeACTaBlIeHUs 00
OKpPYXaroIleM MHUpE KaK O €AMHCTBE IPUPOJIbl U YEIOBEKA, B TIO3HAHUU ITPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0aeM coXpaHEHHs MPUPOJHOTO PaBHOBECHS,

yOSKAEHHOCTH B 0C000I 3HAYMMOCTH XUMUH AJI1 COBPEMEHHOMN [MBUIU3AIUU: B €€
TYMaHUCTUYECKON HaIpaBJICHHOCTH W BAXXHOW pOJIM B CO3JIaHUM HOBOU Oa3bl
MaTepuaIbHOW KyIbTYpBI, PEIICHUU TI00AIBHBIX MPOOIEM yCTONYHMBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, DJHEPreTUYECKOW, TMHINEBOM U  HKOJOTHYECKOH
0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECTICUEHUH YCIOBHN YCIEUTHOTO TpyAa U
AKOJIOTUYECKH KOM(MOPTHON KU3HH KAXKIOTO YiIeHa OOIIEeCTBa;

CCTeCTBeHHO'Hay‘IHOﬁ T'PaMOTHOCTH: IMOHHMMAaHHA CYHIHOCTH ME€TOJOB ITIO3HAHMA,
HCIIOJIL3YCMbIX B €CTCCTBCHHBIX HayKax, CIIOCOOHOCTH KCIIOJIB30BaTh IMMOJIy4acMbIC
3HaHUA AJ1A aHaJIn3a U 00BACHEHUS ABJICHUN OKpYXaromero Mupa 1 mporucCxoasanmnx
B HEM HBMGHCHHf/'I, YMCHHA OCIATh 000CHOBaAHHBIC 3aKJIFOYCHUS HA OCHOBE HAay4YHBIX
(I)aKTOB U UMCIOIHUXCA NaHHBIX C IEJIBIO IMTOJYUCHNA TOCTOBECPHEBIX BEIBOIOB,



CIIOCOOHOCTH CaMOCTOSTEIBHO HCIOJIL30BAaTh XUMHMYECKUE 3HAHUS AJI1 PCIICHUA
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallHUAX;

HHTCPCCA K IMO3HAHWIO U HCCIIeI0OBATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00OPa30BaHUIO U CAaMOOOPa30BaHHIO, K
AKTUBHOMY IOJIYYCHHIO HOBBIX 3HAHHW 10 XMMHU B COOTBETCTBHUU C KU3HEHHBIMU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iIUyHbBIX cdepax mnpodeccuoHanbHOM
JIeSATETbHOCTH.

METAIIPEJJMETHBIE PE3VYJIbTATbBI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS YU€OHOTO MpeaMeTa « XUMHUS» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HA4YMMBbIC JUTS ¢dbopmupoBaHus MHPOBO33PEHHUS 00y4aromuxcst
MEXIUCIUIUTMHAPHBIE (MEXIPEeIMETHbIC) OOIeHAay4YHbIE MOHSATHS, OTpaXkarollue
[EIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHenu(uKy METOJOB TIO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, YHEPrus, SBJICHHE,
IPOLIECC, CUCTEMA, HAay4YHBIM (aKkT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeIoBaHNe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHe);

yHMBEpCaJbHble ydeOHble JeilcTBUsA  (TO3HABaTeIbHbIE, KOMMYHUKAaTHBHBIE,
peryisTuBHbIE), obecnieunBaronme GopMupoBanrne GyHKIUOHAILHOW IPaMOTHOCTH
U COIMAJIbHON KOMITETEeHIIUN 00YYaromuXcs;

CIIOCOOHOCTh 0OYYaroIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXIUCLMILIMHAPHBIE,
MHUpPOBO33pPEHUYECKHE 3HAaHMA M  yHHUBEpCaJbHble yuyeOHble JEHCTBUS B
ITO3HABATEJILHON U COLMAIBHON ITPAKTHKE.

MertanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMUA YYCOHBIMU
[03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JEHCTBUSAMU.

OBnazieHre YHUBEPCATbHBIMU YUYEOHBIMU MO3HABATETLHBIMU JCHCTBUSIMHU:
1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENILHO (POPMYJIMPOBATh U AKTyaJIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpCACIATh LUECIN ACATCIBbHOCTH, 3alaBasd MapaMETPbl U KPUTCPUNU UX NOCTUKCHUA,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIISAMU;

HCIIOJIB30BATh MPHU OCBOCHHUU 3HAHUH HpI/IéMLI JJOIT'MYCCKOI'0 MBIIIJICHUA — BBIACIIATH
XapaKTCPHBIC IMMPHU3HAKU MMOHATUHN U YCTaHABJIIMBATh X B3aUMOCBs3b, UCIIOJIb30BaTh
COOTBCTCTBYIOIINC IMOHATHUA IJIA 00BsICHEHHS OTACJIbBHBIX (paKTOB n SIBJICHI/II\/'I;

BBIOMPATh OCHOBAHHS M KPUTEPHM JAJS KIAaCCU(UKALMHU BEIIECTB U XUMHUYECKUX
peaKIuii;
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YCTaHaBJIMBATh NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHYACMbBIMU SABJICHUSAMMU,

CTPOUTH JIOTHYECKHE PACCyKIeHUS (MHAYKTHUBHBIC, JETyKTUBHBIC, 10 aHAJOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH U TPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBICHUSX,
(bopMyIIHpPOBaTh BHIBOJBI U 3aKIIOUYCHHUS;

OPUMEHATh B Tpollecce MO3HAHWSA, HUCIOJIb3yeMble B XUMHH CHMBOJIMYECKHE
(3HaKOBBIC) MOJIETIH, TPEOOPA30BHIBATE MOJICIbHBIC MPEACTABICHUS — XUMHYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHYecKast (popMyiia, ypaBHEHHE XUMHUYECKON pEaKIiu
— NpPU pPEHICHNH Y4YeOHBIX IO3HABATENBHBIX M IMPAKTUYECKUX 3a/1ad, NMPUMEHSTH
Ha3BaHHBIC MOJICNbHBIC NPEACTABICHUS Ul BBISBICHUS XapaKTEPHBIX NMPH3HAKOB
U3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 6a30BbIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:
BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHMS BEIIECTB M XUMUYECKUX PEaKIIUil;

(dopMynMpoBaTh LETU M 3aJa4d HCCIEIOBaHUS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(hOPMYJIMPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA IMO3HAHMS
U OCHOBBI UIsi (OPMHPOBAHMS THUIOTE3bl TIO0 TMPOBEPKE MNPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKIACHHI;

BJIA/IETh HABBIKAMHU CAMOCTOSATEIBHOIO IJIAHUPOBAHUS U NPOBENCHUS YYEHUYECKUX
HKCIEPUMEHTOB, COBEPUICHCTBOBATH yMEHHUs HAOIIOAATh 3a XOAOM IIpoliecca,
CaMOCTOSITENIbHO TPOTHO3MPOBATH €ro pe3yJsibTaT, (pOpMyIHpPOBaTh 000OLIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJBTATOB HCCIEAOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUET O MpOJieNIaHHOM paboTe;

HpI/IO6pCTaTI> OIIBIT yququCKOﬁ HCCHCHOB&TGHBCKOﬁ u HpOCKTHOfI ACATCIIBHOCTH,
IMPOSABJIATH CIIOCOOHOCT, M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY METOJ0B
peliCHUs NPAKTUYCCKUX 3a1a4, IPUMCHCHUIO Pa3JIMYHbIX METOIOB ITO3HAHU .

3) pabota ¢ uHpoOpmMarueil:

OPUEHTUPOBATHCSA B PA3IMYHBIX HCTOYHUKAX HHGopManuu (HayyHO-TOMYJIspHAs
JaUTepaTypa  XHMHUYECKOTO  COJEpXaHMs, CIPaBOYHbIE IOCOOUSA, Pecypchbl
WuTepHera), aHaluM3upoBaTh HWHMOPMALMIO PA3IUYHBIX BHJIOB U (GopM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMyIMpOBaThH 3aMpPOCHl U MPUMEHATh PA3JIMUYHbIE METOJblI IPU MOUCKE U 0TOOpE
uH(popMalii, HEOOXOAMMOMN JJis BBINOJHEHHUS Y4YEeOHBIX 3a/lad OIpeneaeHHOIro
THUIIA,

HpI/IO6peTaTB OIIBIT HUCIIOJIB30BaHUA I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHBIX
TEXHOJIOTHI 1 PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHMAJIbHYIO (GOpPMY MpeAcTaBIeHUS HH(GOpMAIHH
(cxembl, TpaduKu, TUarpaMMbl, TAOJIHIIBI, PUCYHKHU U JIPYTHE);

UCTIOIb30BaTh HAYYHBIH SI3BIK B KayeCTBE CpPEACTBAa NMpH paboTe C XUMHYECKOM
uHpOpMaLKeil: MPUMEHATh MEXIpeaAMeTHbIe ((U3NYecKue M MaTeMaTHUECKHUE)
3HAKW U CUMBOJIBI, (DOPMYJIIBI, a00OpeBUATYPHI, HOMEHKJIATYPY;
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HUCIIOJIB30BAaTh n HpeO6pa3OBBIBaTB 3HAaKOBO-CHMBOJIMYCCKUE Cpe€acTBa
HarjsiaHOCTH.

OBJIaI[GHI/Ie YHUBCPCAIbHBIMU KOMMYHHUKATHBHBIMU I[ef/'ICTBI/ISIMI/II

3agaBaTb BOIIPOCHI IIO CYHIECTBY O6CY)KI[3€MOI’I TEMBI B XOJC Aualiora /U
JAUCKYCCHH, BBICKA3bIBATh UICH, (I)OpMy.HI/IpOBaTb CBOM MMPECAJIOKCHUA OTHOCUTCIIBHO
BBITIOJTHEHU A npezmox(eHHoﬁ 3aJa4u,

BBICTYIIaTh C TMPE3CHTAlMEl Pe3y/bTaTOB II03HABATEILHOW  JIESATEIHLHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIbHO HJIM COBMECTHO CO CBEPCTHHUKAMHM IMPHU BBIMOJTHCHUN
XUMHYECKOTO 3KCIIEPUMEHTa, MPAaKTUYECKOH pabOThl MO HCCIICIOBAHUIO CBOWCTB
M3y9aeMbIX BEIIECTB, peaTn3alui Y4eOHOTO IPOeKTa U (JOPMYIMPOBATH BEIBOJIBI 11O
pe3yJbTaTaM MPOBEAEHHBIX UCCIEIOBAHHUIA MyTEM COTJIAaCOBAaHUS IMO3UIUI B XOJE
o0cyXIeHUsT 1 OOMEHA MHECHUSIMHU.

OBJI&I[GHI/IG YHUBCPCAIIbHBIMHU PETYJIATHUBHBIMU [[€I>'ICTBI/I$IMHI

CaMOCTOSITENIbHO ~ IJIAHMPOBAaTh M OCYLIECTBIISATh  CBOIO  IO3HABATENbHYIO
JESITEeNbHOCTb, OIpeneisis €€ Lead M 3aJadd, KOHTPOIMpOBAaTb M IO Mepe
HEOOXOMMOCTH  KOPpPEKTUpPOBaTh INpe[slaraeMblii  aNropuT™M JeHCTBUH  IpH
BBIIIOJJTHEHUM Y4YEOHBIX M MCCIENOBaTENbCKUX 3a7ady, BbIOMpaTh HaubOosee
3¢ (deKTUBHBIA CHOCOO HX peuieHus ¢ Y4€TOM IIOJyYeHHUs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYHICCTBJIATE CaMOKOHTPOJIb CBOCH JIEATCILHOCTH Ha OCHOBE caMOaHaln3a H
CaMOOIICHKH.

I[TPEAMETHBIE PE3YJIBTATBI

11 KJIIACC

[MpeamerHbie pe3ybTaThl OCBOCHUS Kypca «OOIias W HEopraHUUecKash XHUMUS)
OTpPaXaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI: O XUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpA, POJIM XHMHUM B TIO3HAHUM SIBJIGHUW TPUPOIBI, B
GbOpMUPOBAHUM MBILIUIEHUS M KYJIbTYpPBHl JIMYHOCTH, €€ (YHKIHMOHAIbHON
IPaMOTHOCTH, HEOOXOAMMOM IJis PEIICHUs MPAKTUYECKUX 3a/ad M JKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpenie;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET: OCHOBOIIOJIAraoIINe
HNOHATHUS (XUMUYECKUU 3JIEMEHT, aTOM, HU30TOI, S-, P-, 0- 3JIeKTpOHHBIC OpOUTAIH
aTOMOB,  HWOH,  MOJICKYJIa,  MOJIb,  MOJISIPHBIK  00BEM,  BaJCHTHOCTD,
AIEKTPOOTPHUIATEIBHOCTh, CTETIEHb OKUCIEHUS, XMMUYECKasl CBS3b (KOBaJICHTHAs,
WOHHAs, METAJUIMYECKas,, BOJOPOAHAs), KPHUCTALIMYECKAs PEMIETKA, THIIBI
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XUMHYECKHUX peaxui, pacTBop, AEKTPOJIUTHI, HERJIEKTPOJIUTHI,
AJIEKTPOJINTUYECKAs] ~ JUCCOLMALUSA, OKHUCIUTENb, BOCCTAaHOBUTENIb, CKOPOCTh
XUMHYECKON peakIui, XUMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJIUTUYECKON Juccounanuu, nepuoanveckuii 3akon /. M. Menneneesa,
3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEeBpaLICHHs dHEPTUU
OpU XUMHYECKHX PpEaKLUMsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHMHH,
MHUPOBO33PEHYECKUE 3HAHUA, JIeKAllUEe B OCHOBE MOHUMAaHHS NPUYUHHOCTU U
CUCTCMHOCTHU XUMHUUYCCKUX HBHCHI/Iﬁ, (baKTOJIOI‘I/I‘-IeCKI/IC CBCACHHUA O CBOfICTBaX,
cocTaBe, MOJY4YeHUH U 0e30MacHOM HCIHOJB30BAaHUU BaKHEHUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOH EATETLHOCTH YeIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE TPU3HAKU  IOHSITHH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE IIOHATHUS IIPU
OIMCAaHUU HEOPTraHWYECKUX BEUIECTB U UX IIPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHMH  HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY  JUIS
coctaBiieHUs (GOpPMYJT  BEHNIECTB W  ypaBHEHMH  XMMHUYECKHX  pEaKIui,
cucrematnyeckyto HoMeHkaatypy (IUPAC) u TpuBuasibHble Ha3BaHUS OTAEIbHBIX
HEOpPraHMYECKUX BeIecTB (yrapHblii ra3, YIJIEKHCIBIM ra3, aMMHakK, raméHas
U3BECTh, HETalI€Hask U3BECTb, IUThEBAs COAA, IUPUT U APYTHE);

c(OpMUPOBAHHOCTh YMEHHM ONpEeAeNsiTh BAJIEHTHOCTb M CTEHEHb OKUCICHUS
XUMHUYCCKUX DJJICMCHTOB B COCAUMHCHUAX Pa3JIMIHOro COoCTaBa, BH/L XUMHUYECKON
CBs3U (KOBAJICHTHAs, MOHHAs, METAIUIMYECKAsl, BOJOPOJHAsA) B COECIMHEHUSX, THUII
KPUCTAITIMYECKON pPEIIETKH KOHKPETHOro BellecTBa (aTOMHas, MOJIEKYJISIpHas,
MOHHAsI, METAJJINYecKasi), XapakTep Cpelbl B BOJHBIX PACTBOpPAaX HEOPTaHUYECKUX
COCIUHCHMUIA,

c(hOpMUPOBAHHOCTh YMEHHUM YCTaHABIMBATh TPUHAJICKHOCTh HEOPTaHUUECKHUX
BEIIECTB M0 WX COCTaBY K ONMpeAENEHHOMY KiIacCy/Tpymie COeTuHEHUl (IpocThie
BEII[ECTBA — METAJUIBI M HEMETAJUIbI, OKCHbI, OCHOBaHMS, KUCIOTHI, aM(OTEpHBIC
TUAPOKCHUJIBI, COJTH);

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICHI Mepuoandeckoro 3axona J[. .
MenzeneeBa U AEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYIO0, OOBSICHUTENbHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEPH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3eMeHTOoB 1—4 mnepuogoB Ilepumonnueckoid CHUCTEMBl XUMHUYECKUX
anementoB JI. WM. MenneneeBa, HCIoab3ys TMOHATUS «S-, P-, O-31eKTpOHHBIC
opOUTANINY), «IHEPreTHUECKUE YPOBHU», OOBICHITH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHYECKHUX HJIEMEHTOB M HMX COCIMHEHHUW MO MEepHOoJlaM M TpyIIam
Ilepuoanueckoit cucremsl XuMuueckux 31ueMeHToB . . Menzaeneesa;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTEepHU30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KIACCOB, TOJTBEPKIAThH
CYIIECTBOBAaHNE TE€HETHUYECKOH CBS3M MEXJIYy HEOPraHWYECKUMH BEIIECTBAMU C
MIOMOIIBIO0 YPAaBHEHUH COOTBETCTBYIONIMX XUMUYECKUX PEAKIIHIA;

C(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUUUPOBATh XUMHUECKHE pEAKIHUH IO
pa3jMyYHBIM IpU3HAKaM (YUCIIy U COCTaBy pEarupyrolliux BELIECTB, TEIUIOBOMY
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¢ eKTy peakluu, W3MEHEHHIO CTEICHEH OKHCICHHS 3JIEMEHTOB, OOpaTHMOCTH
peaKkIny, YJacTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YpaBHEHHs PEAKUUN pa3IU4YHBIX THIIOB,
HOJIHBIE M COKPALEHHbIE YPaBHEHHsI peakMii HOHHOTO OOMEHa, YUUThIBas yCJIOBUS,
IIPY KOTOPBIX 3TU PEAKLUU UIAYT 10 KOHIIA;

chOpPMUPOBAHHOCTL ~ YMEHUH  MPOBOJIUTH  PEAKIHUH, MOATBEP K IAIOLIUE
KAueCTBEHHBIM COCTAB paA3JIMYHBIX HEOPraHMYECKUX BEILECTB, pPACIO3HABAThH
ONBITHBIM MYTEM WOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(OpMHUPOBAHHOCTh yMEHUI pacKpbIBaTh CYIIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi MOCPEICTBOM COCTaBIECHUS 3JIEKTPOHHOro OajiaHca
ITUX PEaAKIUi;

c()OPMUPOBAHHOCTh YMCHHH OOBSCHATH 3aBHCHMOCTh CKOPOCTH XUMHUYECKOU
pPEaKIuu OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS B
3aBUCHUMOCTH OT BHeEIIHero Bo3aercTBus (npunuuin Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTEepPHU30BaTh XUMUYECKHE MPOIIECCHI, JIeKAIIUE B
OCHOBE TMPOMBIIIJIEHHOTO TIOJYYCHHUS CEPHOM KHUCIOTHI, amMMHaKa, a TakKkKe
c(hOpMUPOBAHHOCTh  MPEJCTAaBIEHUA 00 OOmUX HAyYHBIX TMPUHIHUIAX U
HKOJIOTMYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOIAUTH BBIYUCICHHUSI C WCIIOIH30BAHUEM TOHSTHUS
«MaccoBasi JIONiA BEIIeCTBa B PAacTBOpe», OOBEMHBIX OTHOIIEHUH Ta30B MpH
XUMUYECKUX PEAKIMAX, MacChl BEIIECTBA WM OO0OBEMA Ta30B 1O H3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce WM OObEMY OJHOTO M3 YUYACTBYIOIIMX B pPEaKIMU
BEIIECTB, TEIJIOBOrO 3¢ (eKTa peakluu Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEILECTB, IPEBPAIICHUS U COXPAaHEHUsI YHEPTUH;

c(OpMUPOBAHHOCTh YMEHUH COONIO/IaTh TpaBUia TOJH30BAHUS XUMHUYECKOU
MOCY/IOM W J1abopaTOpHBIM O00OpYIOBaHHWEM, a TaKXKe NpaBuiIa OOpaIlIeHUs C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHSMH IO BBIOJHEHHIO TaOOPaTOPHBIX
XUMHNYECKHUX OIIBITOB,

c(OPMHPOBAHHOCTh YMEHHH TUTAHUPOBATH M BBITOIHATH XUMUYECKUN IKCIIEPUMEHT
(pa3noxeHue MEepoKCHJa BOJOpOJa B MPUCYTCTBUU KaTalnzaTopa, ONpeieseHHe
Cpedbl pacTBOPOB BEIIECTB C IMOMOMIBIO YHHUBEPCAILHOTO WHAMKATOPA, BIUSHHE
pa3nYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakiiH, peakliud HOHHOTO
oOMeHa, KauecTBEHHbIE peaklMU Ha cyib(aT-, KapOoHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHUS, pellIeHHe SKCIEPUMEHTAJIbHBIX 3a7ad Mo TeMaM «MeTab» U
«HemeTamibl») B COOTBETCTBHHM C TIpaBUJIAMH TEXHUKH O€30MacHOCTH TIPH
oOpalieHnn ¢ BeUIeCTBAMU U J1aOOpaTOPHBIM 000pYyIOBaHUEM, NPEICTABIATH
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B  (OpMe 3aliCH  ypaBHEHUH
COOTBETCTBYIOIIMX peaKkUMid © (QOpMyIHpOBaTh BBIBOJBI HAa OCHOBE 3THUX
pe3yJIbTATOB;

14



COPMUPOBAHHOCTh ~ YMEHHUH  KPUTHYECKH  AHAJIM3UPOBATh  XUMHYECKYIO
UHPOPMALIMIO, TIONY4YaeMyl0 M3 pa3HbIX MCTOYHHKOB (CpeACTBa MacCOBOU
KOMMYHUKaIMH, IHTepHET U APYTHX);

c(OpMUPOBAHHOCTh YMEHMI COOJIIO/IaTh MpaBUla SKOJOTHYECKH I1[eJIeCO00pa3HOro
MOBEJICHUS B OBITY WU TPYAOBOH JEATEIHHOCTH B IENSAX COXPAHEHUS CBOETO
310POBbSl U OKPY>KAOLIEH NPUPOAHONU Cpelbl, OCO3HABATh OMACHOCTh BO3ICHCTBUSA
Ha KUBbIC OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszarens [1/IK,
MOSICHATh Ha MpUMEpax CIocoO0bl YMEHBIICHHs] M NPEJOTBPAIICHUS] X BPEIHOIO
BO3JECHCTBUS HA OPTAaHU3M YEJIOBEKA;

JUIA 06yqa101u14xc;1 C OI'paHUYCHHBIMU BO3MOKHOCTSAMU 30POBbA: YMCHUC
MNPUMCHATH 3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX MCETOJAaX IIO3HAHHA BCHICCTB U
XUMHNYCCKUX HBHGHHﬁ;

JUIS CHENbIX M CIa0OBUIAIMX OOYyYaroIIMXCs: YMEHHE HCIOJb30BaTh pelbe(HO-
TOUYCUHYIO cucteMmy oOo3nHaueHuil JI. Bpaiinsg mis 3amucu XuMu4eckux (opmyi.
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne KosmuecTBo yacoB
HanmeHnoBanme
duaekTpoHHbIe (LM (poBbHIE) 00pa3oBaTeIbHbIE
I | pa3jiejioB H TeEM KonTtpoJbHbie IpakTuyeckue
Bcero pecypcbl
/ NporpaMmMal padoThbI padoThI
n
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
Ilepuonuueckuit Buneomnocoous mis
3aKOH U mkossHIKOB@VideoTutorialsForSchool:
11 [Iepnonnueckas 3 https://www.youtube.com/@VideoTutorialsForSchool,
' cucremMa JleMOHCTpalMOHHBIE ONBITHI 110 XUMUM 8-11
XUMHUYECKHAX (Buneodansl CoBpeMEHHbIN TYMHUUTAPHBIN
anemenToB /I. 1. yHHUBEpcUTeT . Mockaa. )
Menneneesa
Buaeonocobus s
mkoasHIKOB@VideoTutorialsForSchool:
CrtpoeHue BemiecTna. ; )
https://www.youtube.com/@VideoTutorialsForSchool,
1.2 | Mmuoroobpazue 4
JleMOHCTpalMOHHBIE OMBITHI 1O XUMUH 8-11
BELIECTB . .
(Buneodansl CoBpeMEeHHbIN TYMHUUTAPHBIH
yHUBEpcUTET T. MOCKBa.)
Buneonocobus qis
13 XuMHu4ecKkue 6 L L mkoneHuKoB@VideoTutorialsForSchool:
' peakuuu https://www.youtube.com/@VideoTutorialsForSchool,
JleMOHCTpallMOHHBIE OTBITHI 1O XUMUH 8-11



https://www.youtube.com/@VideoTutorialsForSchool
https://www.youtube.com/@VideoTutorialsForSchool
https://www.youtube.com/@VideoTutorialsForSchool

(Buneodansr CoBpeMEeHHBII T'YMHUUTAPHBIN
yHUBEpcUTeT . Mockaa.)

Hroro no pazgeny

13

Buneonocobust st
nikoapHUKOB@VideoTutorialsForSchool:
https://www.youtube.com/@VideoTutorialsForSchool,
JleMOHCTpallMOHHBIE OTBITHI 10 XUMuU §-11

(Buneodansl CoBpeMEeHHBI TYMHHUUTAPHBIN
yHHUBEpCUTET I. MOCKBa.)

Pasnen 2. Heoprannueckasi Xumust

2.1

Meranibl

Buneonocobus st
mkosapHIKOB@VideoTutorialsForSchool:
https://www.youtube.com/@VideoTutorialsForSchool,
JleMOHCTpallMOHHbBIE OTBITHI 10 XUMUU §-11

(Buneogansl CoBpeMEHHbIN I'YMHUUTAPHBIN
yHHUBepcHUTeT I'. MockBa.)

2.2

HewmeTtamsl

Buaeonocobus s
mkoasHIKOB@VideoTutorialsForSchool:
https://www.youtube.com/@VideoTutorialsForSchoal,
JleMOHCTpalMOHHBIE OMBITHI IO XUMUH 8-11
(Bumeodansl CoBpeMEeHHbIN TYMHUUTAPHBIH
yHHUBEpCUTET . MOCKBa.)

2.3

CBs13b
HEOPTaHUYECKUX U
OpPTaHUYECKUX
BEIIIECTB

Buneonocooust mist
mkoneHuKoB@VideoTutorialsForSchool:
https://www.youtube.com/@VideoTutorialsForSchool,
JleMOHCTpalMOHHbIE OMBITHI M0 XUMUK §-11
(Buneodansr CoBpeMEeHHbII T'YMHUUTAPHBIN

yHHUBEpcUTeT . Mockaa.)
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Buneonocodus mis
mikoapHUKOB@VideoTutorialsForSchool:
https://www.youtube.com/@VideoTutorialsForSchool,

u
TOTO Mo pasaeity 17 JIeMOHCTpalMOHHBIE OTBITHI MO XUMUH 8-11
(Buneodansl CoBpeMEeHHBI TYMHHUUTAPHBIN
yHUBEpCUTET T. MOCKBa.)
Pa3pen 3. XumMus u ;Ku3HbL
Buneomnocobus s
mkosapHIKOB@VideoTutorialsForSchool:
https://www.youtube.com/@VideoTutorialsForSchool,
3.1 | XwuMmud 1 KU3Hb 4
JIeMOHCTpalMOHHBIE OMBITHI MO XUMUHU 8-11
(Buneodansl CoBpeMEHHbIN TYMHUUTAPHBIIH
yHHUBEpCUTET I. MoCKBa.)
Wroro no pazgeny 4
OBIIEE KOJIMYECTBO
YACOB IIO 34
[TPOI'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUME
11 KJIACC

Ne
n/n

Tema ypoka

OoOopynoBanue

KoaunuecTBO
4acoB

Bcero

Jara usyyenus

XUMHYECKUH AIEMEHT. ATOM. DIEKTPOHHAs
KOH(HUTyparus aTOMOB

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema
xuMmuueckux 3aeMeHToB . 1. Menaeneesa, ux cBsizb
C COBPEMEHHOM TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB M UX COCAMHEHHH MO TPyIIaM 1
nepuoiaM. 3HaYCHHE MEPUOIUIECKOTO 3aKOHA U
CUCTEeMBI XUMHUUYecKkux 3yemenToB .. Meneneena
B Pa3BUTHU HayKU

Crtpoenue BemecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL;
MEXaHU3MBbI 06pasoBaH1/1;1 KOBAJICHTHOM CBSI3H.
Bopopoanas cBsizb

[ITapocTepxkHEBas MOEIb

BanentHocTb. DnekTpooTpuiatenbHOCTh. CTEneHb
oKucIeHus. BelecTBa MOJEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHS

[ToHsiTHE O MUCTIEPCHBIX cHcTeMaX. MIcTHHHBIE 1
KOJIJIOUIHBIC pacTBOPBI. MaccoBast 10715 BEIIECTBA B
pacTBope

JlaTurk MyTHOCTH
Jaruuk kuciopona
JaTuuk yrioekucioro rasa
Jaruuk pH
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Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKIX

7 CoeIMHEHUH. ['eHeTnyeckas CBsi3b HEOPraHMYECKUX
BEILECTB, Pa3JUYHBIX KJIACCOB
Krnaccudukanus XuMHYECKUX pPEaKIUii B
8 HEOPraHMYECKON U OpraHM4ecKON XUMUHU. 3aKOH
COXpaHEHUs1 MAaCcChl BELUIECTB; 3aKOH COXPaHEHUS U
[IPEBPAILECHHS SHEPTUU IPU XUMHUYECKUX PEAKLIMIX
9 Cxopoctb peakiiuu. OOpaTUMBbIE pEaAKIIUH. Cexynnomep
XUMHUYECKOE PABHOBECHE AaT9MK TEMIIEPATYPBI
10 [TpakTrueckas pabota Ne 1. «BnusiHre pa3nuuHbIX CexyHnomep
(aKkTOpOB Ha CKOPOCTh XUMHUYECKON peaKIm» AATYUK TEMIIEPATyPbl
DJeKTpoIuTHYECKas auccoruanus. [lonstue o Haruuk pH
1 BoZI0OpoAHOM Toka3zatene (PH) pactBopa. Peakuuu
MOHHOTO 0OOMeHa. ['maponu3 opraHudeckux u
HEOPraHWYECKHUX BELIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH. JlaTuuk Temneparypbl
12 [TonsiTHE 00 AMIEKTPOIM3E PACIIIABOB U paCTBOPOB Hatunk xucnoposa
conet Hatunk pH
13 KonrtponbHas pabora no paszneny «Teopetnueckue
OCHOBBI XUMHUI
Meransl, ux nojoxenue B [lepunognueckoit JlaT4urk TeMIiepaTypbl IOBEPXHOCTH
14 cucteMe xuMuueckux sneMeHToB J[. 1. MenaeneeBa Hat4ank HanmpspkeHus
U OCOOCHHOCTH CTpOeHust aToMoB. OO0111e
¢du3nueckre CBONCTBA METAJIIIOB
15 CrutaBbl METAJUIOB. DIIEKTPOXUMUYECKHUM PSAJT JlaTuuk TeMiiepatypbl IOBEPXHOCTH

HaHpH)KeHI/Iﬁ METAJlJIOB

JlaTuuK HampsoKeHUs
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XUMHYECKUE CBOMCTBA BAXKHEHILINX METAJIJIOB Jatunx pH
16 (HaTpuii, KaJIMHA, KaJbLIUNA, MarHuM, aAIFIOMUHUN) U X Hartauk Temmeparypst
COCIMHEHUN
17 XUMHUYECKUE CBOKMCTBA XpOMa, MEAU U UX
COCIMHEHU
18 XUMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U UX JlaTurK MarHUTHOM MHIYKLIUH
COCIMHEHUH
19 [TpakTiueckast pabota Ne 2. "Pemienue DNIEKTPOHHBIE BECHI
SKCIIEpUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTab»" Hatunk pH
Hemeramnsl, nx nonoxenue B [lepuoguueckon
20 cucreMe xuMudeckux saemeHToB /. 1. MenaeneeBa
1 0COOEHHOCTH CTPOEHHS aTOMOB
®dusnyecKue CBOMCTBA HEMETAIOB. AJUIOTPOIHS [ITapocTrepkHEBass MOJIKIb
21 HEMETAJJIOB (Ha MpUMepe KUCIOPOa, Cephl,
docopa u yriaepoaa)
99 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COeTMHEHNN
93 XuMHyeckue cBoicTBa a3oTa, pochopa u ux
COeTMHEHNN
24 XUMHYECKUE CBOMCTBA yIiepoia, KPEMHUS U UX
COEeTMHEHNN
o5 [IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX
COCIMHEHU I
26 O00011eHne 1 cucTEMaTU3aLMS 3HAHUI 110 TEME

«Hemeranneny. BeraucieHus mo YpaBHCHHUAM
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XUMUYECKHUX PEAKLUNA U TEPMOXUMHUUYECKHUE PACYETBI

[TpakTuueckas padora Ne 3. «Pemenue

21 AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme "Hemeranmsr'"» 1
98 KonrtponbHas pabora no reMam «MeTtamisl» U
«Hemeramibn !
29 Heopranuueckue 1 opraHn4eckue KucioThl.
Heopranuueckue 1 opraHndeckue OCHOBaHUs !
AmMpoTepHbIe HEOPTaHNYECKHE 1 OPTaHUYECKHE
30 coeauHeHus. [ eHeTH4ecKas CBS3b HEOPraHMUECKUX U 1
OpPraHUYECKUX BELIECTB
Ponp xumuu B o6ecrieueHun SKOJIOTUYECKOH, Haruuk pH
31 SHEPTreTUUYECKON U MUIIEBON O€30MacHOCTH, JlaT4uk naBiaeHus 1
Pa3BUTHH MEIULIUHBI
32 [TpencraBienust 06 00X HayYHBIX PUHIIUIIAX Hatunk pH
IIPOMBILIUIEHHOTO MOJYYEHHUsI BA)KHEUIINX BEIECTB Hatavk naBneHns 1
33 YenoBek B MUpE BEUIECTB U MaTEPUAIIOB 1
34 XWMHS U 310pPOBBE UEIOBEKA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Pymsurtuc I'.E., ®enpaman ©.I". Xumus: Opran.xumust: yueo.ms 11 .

obmeoOpasoBar.yupexaenuii. - M.: [Ipocsemenue, 2016. - 192 c.

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

1. Marepuanst KM 8-11 kiacchr.

2. lloponbkun B.H., bepexxnas A.I'.,CaxueBa T. B., ®eppanea B.A, Xumus EI'D 11 kn
«Pazpgen nHeopranuueckoit xumun» OO0 «Jlernon» 2017,

3. «Hacronbnas kaura yuutens 11 kmace» non penakuueit O.C. I'abpuensn, U.I.

OctpoymoB, kHra B 1BYX 4actax, OO0 «poday, 2004

IHUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
1.Buneomnocobwust s mkoapHukoB@VideoTutorialsForSchool:

https://www.youtube.com/@VideoTutorialsForSchool,

JleMOHCTpalOHHbIEe ONbITH M0 XuMuK §-11 (Buaeodansl CoBpeMeHHbIN I'yMHUUTAPHBIN
yHHUBepcUTeT I'. MockBa.)
2.BUpTyalibHas 1abopaTopus

http://www.virtulab.net/index.php?option=com content&view=category&layout=blog&id=

57&Itemid=108

3.Xumust: 11 Ki1.: 3I€KTPOHHOE NPUIIOKEHUE K YUEOHHKY.
4. leMoHcTpaunoHHble onbIThl 1o Xxumuu §-11 (Buneodanst KHIT JleBkuna A.H.)

5. Xumus mpocro https://www.youtube.com/channel/lUCRzZSz5JISTN6Bal64vgVCqg

6. https://acetyl.ru/
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